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At Roanoke, Va., last week, a mob 
attempted to lynch a negro confined in the 
jail. The militia was called out, but the 
increasing size of the mob made it look as if 
more soldiers would be needed. Orders 
were telegraphed to Salem, Va., seven miles 
away, to hold the military company at that 
place under arms, An electric car was pro- 
vided and kept in readiness for their trans- 
portation. This, it is believed, is the first 
time in history that an electric car has been 
called upon to assist in the mobilization of 
troops. Happily, the Salem company was 
not needed, or the stirring spectacle of a 
trolley car in battle might have been afforded. 





In the stock pavilion at the World’s Fair 
grounds recently, the New York Athletic 
Club and the Chicago Athletic Association 
played a game of football at night by aid of 
the electric light. Chicago won by a score 
of 6 to 0. 





An interesting note in the London Elec- 
trictan On Wind power says that some years 
ago an attempt was made, under the auspices 
of the Duc de Feltre and M. L. Vigreux, to 
drive the dynamos at the Pointe de la Heve 
lighthouse by wind power. The wind, how- 
ever, asis its custom, blew when and where it 
listed, and ended one fine, or rather one 
stormy day, by overthrowing the ungainly 
apparatus installed on the exposed head- 
land. M. Max de Nansouty, in alluding to 
this attempt to harness the wind, suggests 
that, next time a similar attempt is made, it 
would be as well to try the effect of sur- 
rounding the ‘‘ atmospheric turbines” by 
strong towers, and directing the wind onto 
the vanes by nozzles in much the same way 
as the water is directed onto the buckets of 
a Pelton wheel. This idea of ‘‘ canalising ” 
air currents is, it is said, actually engaging 
the attention of windmill experts. 


One third of the telegraph operators in 
England are women. 





Some interesting data on the social and 
commercial effects of electric cars come 
from Ottawa, Ont. The hackmen io that 
city say that the electric railway has very 
materially injured their business, and not 
infrequently a hackman will remain at his 
stand a whole day without a single ‘‘ fare.” 
[n 1890 the number of licensed hackmen in 
the city amounted to 195. In 1892 it fell to 
127, and up to the first of July this year 
but 90 licenses were applied for. Last 
year only about 20 licenses were granted 
after July 1, so the total figures for this 
year will doubtless fall short by between 15 
and 25 of last year’s figures. 





The purifying of Croton water by elec- 
tricity will soon be reported upon by Dr. 
Edward W. Martin, chemist of the Board of 
Health. He has experimented in the pro- 
cess for more than a month. 
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‘*T received a tip the other day,” said an 
electrical contractor, ‘‘that a plant was 
wanted by a man living in a small city in 
Pennsylvania. I went there and put up at 
the only first-class hotel in the place. Atthe 
same hotel were nearly 40 other men in my 
line of business, all after the same contract. 
Each one had received a tip or a letter say- 
ing that certain apparatus would be wanted, 
and naming in every case the same man to 
see. The man proved to be the hotel pro- 
prietor. In the course of the evening the 
electrical men spent considerable money at 
the hotel bar, and the proprietor was there 
all thetime. I got him aside after a while, 
and true to the old adage, ‘ Jn vino veritas,’ 
he made a confidant of me and gave his 
scheme away. ‘This is a reg’lar bonanza’ 
he said. ‘I don’t mind tellin’ you that I 
don’t want no ’lectric plant and don’t intend 
to buy any. Business was awful dull, and I 
heard that ’lectric men spent money pretty 
freely when there was any chance of gittin’ 
a contract, so I wrote to 30 or 40 of ’em 
whose addresses I got, and bere they all are, 
spendin’ more money than I’ve seen in a 
year.’ I wonder how often this game has 
been worked ?” concluded the contractor. 


Judge Coxe, in rendering his decision in 
the first Julien storage battery case, made a 
very apt distinction between the primary 
battery and the storage battery, and one 
quite comprehensible to the layman. ‘‘ The 
two differ,” said he, ‘‘asa spring differs 
from a reservoir.” 





Cases sometimes happen in the location of 
a street railway in which a very severe grade 
is unavoidable for a short distance, while 
the remainder of the line is comparatively 
level. To meet this condition of affairs a 
very ingenious device has been invented, 
and has been for more than two years 
in successful operation on a line in Seattle, 
Wash. Fora distance of 1,000 feet there is 
a grade varying from 11 to 16 per cent. 
Two counter-balance weights, aggregating 
six tons, run onrails laid in a conduit under- 
neath the track. These weights exactly 
balance an empty car, and are attached to 
wire ropes running over pulleys. At the 
top of the grade, on its way down, the car 
picks up the rope, and in descending hauls 
the weights up, thus checking its own speed, 
so that the brakes will hold the load without 
difficulty. A grade of 20 per cent. may be 
readily overcome by means of this simple 
and admirable expedient. 


The plans of Mr. Munro, C. E., for open- 
ing and closing the lock gates of canals by 
electricity have been practically tried and 
proved successful. The gates were easily 
closed or opened by the motors in about one 
minute, an operation which takes three or 
four times as long to accomplish by hand. 
Asa result of this trial electric power is to 
be adopted for the lock gates of the nearly 
completed Soulanges canal on the St. Law- 
rence river, some 30 miles above Montreal. 


Wong Ling, a Chinese laundryman, of 
Brooklyn, conceived the idea that every 
trolley car he saw was a big yellow dragon 
in relentless pursuit of him. He’s in the 
asylum now. 





The following little paragraph, which 
appeared in one of the Boston papers, is a 
pretty fair evidence of how a “smart” 
reporter can mangle up a news item so as to 
render its features almost unrecognizable. 
It appears that a telephone wire had swung 
up against a grounded live wire carrying a 
heavy current. A Mr. Bates, being some- 
what Jame, had seized hold of it, in order to 
help bim to step on the pavement. He 
received a shock which eventually killed 
him. Before he died, however, a Dr. 


McLaugblin approached bim. 

‘* Bates begged the doctor to cut the wire. 
Hastening to his office, the doctor got his 
rubber gloves and a lantern and went 





1.—THe ‘‘ Paragon” Arc LIGHT 
ProJecTor. (See page 63.) 


Fia. 


quickly back. Going toward the moaning 
man, on one side he began to feel the influ- 
ence of the wire in the ground. A mivute 
later he was lifted bodily up into the air and 
thrown to the ground. When he recovered 
consciousness Dr. McLaughlin telephoned 
for the police.” 

Mr. Bates is dead, and his death was not 
of a pleasant nature, but he had the satisfac- 
tion of leaving this world to the accompani- 
ment of a reported modern miracle. 





It is decided that the Broadway Cable 
Railroad can’t lay an electric signal wire ip 
its cable conduit. It must apply to the 
Subway Construction Company if it wants 
an underground wire. 





Three hundred telephone transmitters were 
appraised at tbe New York Custom House 
last week, and a duty figured out on them of 
$200. They will probably stay where they 
are, as they were abandoned some time ago 
by the Tropical American Telephone Com- 
pany. 





It costs the English people $2,000,000 in 
taxes each year to pay for the transmission 
of the press messages over the government 
wires, as the press rate of 2 pence for each 
100 words doesa’t begin to pay the cost of 
sending the matter, 


THE STREET RAILWAY ASSOCIA- 
TION OF THE STATE OF NEW 
YORK 





Holds Its Eleventh Annual Meeting at 
Rochester. 





WHO WERE THERE—REPORTS AND DIS- 
CUSSIONS—THE NEW OFFICERS—NEXT 
MEETING TO BE HELD IN 
SYRACOSE, 





The eleventh annual meeting of the Street 
Railway Association of the State of New 
York was held in the rooms of the Chamber 
of Commerce, Rochester, New York, Sep- 
tember 19, 1893. The following delegates 
were present : 


G. Tracy Rogers, president Binghamton 
Railroad Company, Binghamton; William 
Richardson, ex-president, and Wm. 
Richardson, secretary, Atlantic Avenue 
Railroad Company, Brooklyn; Henry M. 
Watson, president Buffalo Railroad Com- 
pany, Buffalo; W. W. Cole, general mana- 
ger West Side Railroad Company, Elmira; 
H. Bergholz, secretary and treasurer Ithaca 
Street Railway Company, Ithaca; D. B. 
Hasbrouck, secretary Houston, West Street 
and Pavonia Ferry Railroad Company, New 
York; C. A. Williams, secretary, William 
Rosborough, superintendent, and Albert 
Green, electrician, Rochester Railway Com- 
pany, Rochester; C. A. Derr, general super- 
intendent Rochester Electric Railway Com- 
pauy, Rochester. 

The following gentlemen were also present: 
W. J. Clark, General Electric Company, 
New York; J. 8. Crider, Washington Car- 
bon Company, Pittsburgh, Pa.; H. C. Evans, 
Johnson Company, New York ; D. T. Evarts, 
general manager Simplex Electric Company, 
Boston ; Thomas H. Fearey, General Elec- 
tric Company, Buffalo; Arthur W. Field, 
Peckham Motor Truck and Wheel Company, 
Kingston; R. Gerry, American Iron and 
Steel Company, New York; H. J. McCor- 
mick, Schaffer Manufacturing Company, 
Rochester; Elmer P. Morris, General Elec- 
tric Company, Indianapolis, Ind.; A. D. 
Newton, Eddy Manufacturing Company, 
Windsor, Conn.; J. F. Ostrom, Pennsyl- 
vania Steel Company, Philadelphia, Pa.; D. 
W. Pugh, John Stephenson Company, New 
York ; John 8. Pugh, Baltimore Car Wheel 
Works, Baltimore; F. C. Randall, J. G. 
Brill Company, Philadelphia ; F. D. Rus- 
sell, Rochester Car Wheel Works, Rochester; 
John Taylor, Taylor Electric Truck Com- 
pany, Troy; A. C. Vosburgh, Secretary New 
Process Raw Hide Company, Syracuse; H. 
W. Weller, General Electric Company. New 
York; C. B. Wyman, Manager Central 
Electric Heating Company, New York; 
Charles J. Bissell, Counsel, Rochester, and 
C. C. Woodworth, Rochester. 

The president, C. Densmore Wyman, not 
being able to be present, being detained by 
his duties as manager of the Electric Launch 
and Navigation Company, World’s Fair, sent 
the following letter : 

OFFICE OF THE ELECTRIC LAUNCH AND 
NAVIGATION COMPANY. 
JACKSON PaRK, CHICAGO, ms} 
September 4, 1893. 

My Dear Mr. Ricnarpson.—Please express to 

the members of the New York State Street Railroad 


Association my great regret at not being able to 
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attend the Rochester Convention on the 19th inst., 
and to join in its work and pleasure. 

The duties of the presidential office in the hands 
of that able parliamentarian and the Nestor of our 
Association, Mr. Hasbrouck, will be more satis- 
factorily performed than they could have been by 
me, but I am so sorry that I must miss the wise 
things said in the social intercourse of so many 
jolly fellows. 

Iam writing from the Electricity Building at the 
World's Fair, where Iam studying that wonderful 
motive force that so many of our members are 
utilizing in their business and with each day’s pass- 
ing and investigation I am the more impressed with 
the possibilities of the electric motor for street 
railroad work. 

Its introduction, as well as that of the cable, has 
been expensive both in the outlay of money and 
brains, and to effect a change from animal power 
has required some daring work in the way of 
increased capitalization and loading. To some of 
us of a conservative turn the large expenditure of 
money ventured at times has appeared hazardous, 
but the results seem to have justified the cour- 
ageous convictions and efforts of the promoters, 
and to-day their service is being performed in 
quicker time, with finer cars and to the more gen- 
eral satisfaction of their patrons. The year has 
been one of advancement and growth and the end 
is not yet. 

Our business has passed into the realms of science 
and to its service it is calling the best efforts of 
skilled scientific intelligence. 

Another year will be marked with even greater 
growth than has that of the past one, and [ believe 
the prevalent spirit at the Convention will be one 
of congratulation over the past and enthusiasm and 
hope for the future, 

Pray, believe me, when Lagain assure you of my 
regret at being necessarily absent from our annual 
Convention, 

I am certain that its deliberations will be thought 


ful, its conclusions wise and_ its social hours 
delightful. Very sincerely yours, 
C. DENSMORE WYMAN 


Wituiam J. Ricnarpson, Esg.. 
Secretary New York State Street Railroad Agso- 
tion, Brooklyn, N. Y. 

Vice-President Hasbrouck then made the 
following address: 

It would be hardly truthful if I were to 
say that I am ‘unexpectedly called upon,” 
for | was made aware, some time ago, that 
the genial gentleman who one year ago was 
elected president would not be with us to- 
day. Familiarity with public affairs has 
taught the most of us that ¢/ce-presidents 
have, in some instances, proved to be disap- 
pointments; so that if the Association 
should expect nothing from him who acci- 
dentally finds himself called upon to preside 
today, they will, at least, not be disap- 
pointed. 

We bave all been interested in the instruc- 
tive reports we have bad, and the discussions 
arising therefrom, at former meetings, on 
electricity, and in view of the fact that we 
have been promised a paper at this meeting 
from Major Geo. W. McNulty. of New 
York, on cable traction, it would be pre- 
sumption in me to assume the role of in- 
structor to many of the veteran members of 
this Association. I shall, therefore, occupy 
a brief time in giving a few reminiscences, 
begging your indulgence if the first person, 
singular, occurs occasionally. Oliver Wen- 
dell Holmes began one of his verses as 
follows : 

“T'm not a chicken, I have seen 
Full many a chill September.” 





Reminiscences are always in order when 
one’s sun is westering. If you feel disposed 
to smile incredulously at some of the state 
ments made, I can only say that the most 
of what follows I have seen, and part of it 
I was. 

Very early in the thirties 1 was domesti- 
cated in the family of a worthy citizen of 
New York, who, as an experiment, put into 
operation a couple of omnibuses on Broad- 
way. He was the predecessor of Kipp & 
Brown, a firm well known toold New York, 
and which firm for many years continued 
in the stage business. There is one gentle- 
man connected with this Association (Wm. 
Ricbardson) who remembers, as I do, bow 
vigorously the stage interest fought the 
introduction of street railroads, and the most 
of us know tbat more recently the large 
property owners on Broadway resisted suc- 
cessfully, for several years, proposed aboli- 
tion of stages and the substitution of a 
railroad on that thoroughfare, honestly 
beheving that the change would be almost 
ruinous to them. The same gentlemen were 
obliged to acknowledge that the horse cars 
were av improvement on the stages, and, I 
believe, are ready to concede that the cable 
cars are much better than either. 

It used to 0e a Sabbath day’s journey to 
get across New York Island on foot. Now, 
aman can get to any point, for a nickel, in 
a comfortable convevance, over 300 miles of 
existing track, and 130 miles more are to fol- 
low. When I came to New York from tbe 
country there were 16 miles of steam road 
between Albany and Schenectady, and no 
more inthis country. Now there are 200,000 
miles of rails Jaid. Some of the old inhab- 
itants of Rochester may remember a couple 
of Jadies, the Misses Phipps. who conducted 
for mavy years a young ladies’ seminary at 
Albion. They were born at Oriskany, and 
used to tell of a gathering in a meadow 
within sight of their home. Their father 
took them to the meadow the next day, and 
explained to them that De Witt Clinton and 
other enthusiasts, to put it mildly, bad 
broken ground for the Erie Canal. Both of 
those ladies lived to see the prosperity 
brought to the Empire State by ‘‘Clinton’s 
Ditch.” 

The growth of New York city is some- 
thing marvelous, When I was a boy there 





was still set in the curb of the Park side- 
walk, opposite Murray street, a block of 
brown stone on which was inscribed ‘‘ one 
mile to New York.” At Houston street and 
Broadway stood another which informed the 
passers by that it was ‘‘two miles to New 
York,” I used to know an old lady who 
told me of her girlhood. She lived in the 
vicinity of the Battery, and used to visit 
relatives on a farm in the country, going 
there after school hours, and remaining till 
the following morning. I asked her where 
the farm was situated, and was informed 
that it was about Broadway and Spring 
street. A little farther up (and a little back 
of my time) was ‘ Potter's Field,” after- 
wards converted into Washington Square, 
and the most fashionable residential quarter. 
In my time, however, the finest house in 
the city was No. 17 Greenwich street, the 
residence of one of our merchants. Thomas 
Cole. the great artist of his time, spent two 
years decorating the interior. Everybody 
knew the elder Mr. Astor, who lived opposite 
the Metropolitan Hotel in an unpretentious 
two story (and attic) brick house. I knew a 
gentleman (recently deceased), an old resi- 
dent of Brooklyn, who told me that he used 
to attend school in Roosevelt street, New 
York, taught by A. T. Stewart. Another 
old friend of mine told me of living in New 
Brunswick, N. Y., in his young manhood, 
when ‘‘Commodore” Vanderbilt kept the 
village tavern there. Ata much later day, 
we used to drive out to a roadside inn, kept 
by Corporal Thompson, which stood where 
the Fifth Avenue Hotel is now located. I 
could tell you of the great fire of 1835, 
which I witnessed, and which devastated 
the whole lower part of the city. Asan 
illustration of the growth of the city, 
before spoken of, the church which I 
attended and which was destroyed, was 
located on the north side of Exchange place, 
between Broad and William streets, occu- 
pyving, with its graveyard, the most of the 
block. The question of removal was agi- 
tated, on the ground that the land would, 
in the course of time, be needed for business 
purposes. A spirited contention arose, which 
was finally settled by a division of the pro- 
ceeds of the sale of the property, one-half of 
it being appropriated by the up-town party, 
to a church on Washington Square, while 
the down-town people put their money into 
a new edifice at the corner of Murray and 
Church streets. Ten years afterwards the 
Murray street people were crowded out, and, 
passing by Washington Square. erected a 
church at Fifth avenue and Twenty-first 
street. Within three years past they have 
again yielded to business pressure, and have 
gone to Thirty eighth street and Madison 
avenue. 

Did time permit, I could speak of the days 
when upper Fifth avenue was a ‘‘ howling 
wilderness,” and Central Park not yet 
thought of, and Brooklyn but a village on 
the opposite bank of the East River, when 
business methods were all legitimate, when 
men were all honest, and women all virtuous, 
when 16 ounces made a pound, and ‘‘a 
man's word was as good as his bond.” 

The report of the Executive Committee 
The report showed that five 
during the year. 
consolidated 


was presented. 
companies had joined 
Three companies had 
with a member-company, leaving the present 
membership 28 companies, 

Reference made to 
electric traction, in which 
said: ‘We are glad to note the rapid 
development of the overhead in 
Brooklyn. An object lesson as to character 
of construction, equipment and operation 
by electricity is there being given to the 
country and the world at large that will do 
much to pave the way for the successful 
introduction of electric traction in those 
cities where it has not yet obtained a foot- 
hold.” 

The committee congratulated the fratern- 
ity that during the last session of the State 
Legisiature not a single bill aimed at the’ 
conduct of the 
business law. All that was 
asked for the business was that the 
consideration and fair treatment be extended 


been 


the 
the committee 


was subject of 


system 


successful operation and 
had become a 


same 


to it as to any other business. 

The business outlook was touched upon 
as follows: ‘ ‘‘ The street railway business is 
a delicate financial meter that indicates with 
certainty the financial condition of a peo- 
ple. In proportion to the prosperity of 
the people is our business successful; and 
the converse is equally true. Judged by 
this infallible test, therefore, we are assured 
that the worst of the country’s financial 
troubles and business depression of the 
country is passing away.” 

In closing the report, a fitting tribute was 
paid to the of the late Jobn 
Stephenson, 


memory 





ELECTRICAL REVIEW 






The treasurer’s report was presented, and 
showed the financial transactions during the 
year: 
PUR, 5:5 inn caves nee $902 49 
678.66 


Balance on hand...... 223.83 

A report on ‘‘ Recent Improvements in 
Cable Traction” was on the programme, to 
be presented by Mr. George W. McNulty, 
Engineer of the Broadway Cable Road, New 
York city. Tbe report was not ready, and 
Mr. McNulty sent a letter in which he said : 

‘** The ‘improvements,’ as you kindly call 
them, are yet practically not tried, or at 
least insufficiently so. It is true that the 
road has been running for several months, 
but with a view of meeting the public 
demand for better traveling facilities as soon 
as possible, and of experimenting a little 
with some devices before putting them in 
final shape, we reallystarted before we were 
entirely ready. While tbe event has, I 
think, justified the wisdom of our course, it 
has naturally led our friends to assume that 
everything is done, and that we are sitting 
back in our chairs and contemplating the 
result of our labors with caim satisfaction. 
While we have no reason to be dissatisfied, 
we are certainly not done, and, unfortu- 
nately for the present purpose, it is mainly 
our ‘improvements’ that are yet unfinished, 
or at least untried. This of itself would 
make me reluctant to speak of what we 
have done as ‘improvements’ until they 
had proved to beso; but if further excuse 
were necessary, it would, lam sure, be suffi- 
cient to remind you of the multifarious and 
urgent matters that must engage the atten- 
tion of one who has to get in complete run- 
ning order a work of such magnitude and 
complexity to the exclusion of everything 
else, even so congenial a task as a contribu- 
tion to the work of the Street Railway Asso- 
ciation. Ican safely promise a paper for 
next year.” 

The next business was the report of Mr. 
T. J. McTighe, ‘‘ Return Circuit for Elec- 
tric Railways,’’ which was read by the secre- 
tary. (This report is published on page 64.) 

The report was discussed as follows : 

Mr. Rogers, of Binghamton : Can any one 
present say when copper wire should be 
used and when iron wire should be used ? 
We used iron in some places on our road, 
and found that it rusted. 

Mr. Richardson, of Brooklyn: I am sorry 
that Mr. McTighe is not present, as he could 
answer these questions. He was one of the 
engineers of the Atlantic Avenue Railroad 
Company in the construction of its tracks, 
electric bonding, etc. 1 believe he has 
modified some of the ideas which he then 
advanced ; one of which was, to make the 
connection to the power house underground, 
it would be desirable to have eight center 
bearing 60 pound rails laid; in other words, 
a weight of 480 pounds to the yard; the 
weight of iron being a necessary feature. If 
I understand him rightly, he now speaks of 
one rail of 60 pounds, which he thinks will 
be equally effective, and if so, would be a 
very great saving in labor and expense. 

Mr. Cole, of Elmira: I should say, as to 
using center bearing rails under your track, 
you have got to use a certain amount of wire 
to bond them, and as you can get nine or ten 
dollars a ton for the old rails, the question 
arises how much wire you can buy by sell- 
ing your old rails ; also how much lossthere 
is going to bein the jointsin your old rails 
by using bonds to connect the old rails 
together. You have got to bond the old rails 
with pew wire, and you might purchase 
wire enough to use for a supplementary wire, 
which will be far better than bonding old 
rails. I understand that the rail is to be 
buried beneath the ties, and the joints of the 
old rail to be bonded ; but unless you put in 
two or three bonds at each joint, as the report 
states, the highest resistance is just equal to 
the smallest potential you carry in your wire. 

Mr. Fearey. of Buffalo: Mr. Green, the 
electrician of the Rochester Railway Cum- 
pany, Says that they had from three to five 
old rails for the return circuit, bonding them 
with both iron and copper wire, and that 
contraction in the winter and trouble from 
frost, caused them to take up these old rails 
and substitute a copper supplementary wire. 

Mr. Richardson: How deep did they put 
those rails in the ground ? 

Mr. Fearey : I could not say. 

Mr. Richardson: It could not have been 
below the frost line. Mr. McTighe’s idea 
was to have them at least three feet. 

Mr. Fearey: Your experience is that the 
frost goes how deep ? 

Mr. Richardson: I do not know of any 
case in Brooklyn where it has exceeded 
three feet. 

Mr. Fearey : How about Albany ? 

Mr. Richardson: I should expect you 
would find it about three feet, six inches. 

Mr. Fearey: Yes, four feet; and that isa 
long way to go down to find our troubles. 

Mr. Rogers: I would like some one to 
inform me when to use copper and when to 
use iron, and what kind of soil is best 
adapted to each, 
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Mr. Cole: We have had a series of exper 
iments with copper and iron, and I have so 
far found that copper is better to use in 
gravelly soil, while the iron is better in 
clayey soil and quick sand. I suppose the 
elements contained in the soil are different 
in different localities; but I have tried the 
experiment in three different cities, and the 
results are invariably the same. 

The vice-president appointed Messrs. 
Watson, Richardson, Sr., and Williams 
the Nominating Committee. The committee 
recommended the following gentlemen as 
officers of the association for the ensuing 
year: President, D. B. Hasbrouck, New 
York city; first vice-president, G. Tracy 
Rogers, Binghamton ; second vice-president, 
James H. Moffitt, Syracuse ; secretary and 
W. J. Richardson, Brooklyn. 
Executive Committee—John N. Beckley, 
Rochester; Daniei F. Lewis, Brooklyn; 
Charles Cleminshaw, Troy. 

The Association then adjourned to meet 
in Syracuse the third Tuesday in September, 
1894. 

Upon invitation of the Rochester Railway 
Company, those in attendance at the meeting 
rode in the afternoon in special cars to the 
Bartholomay Brewing Company, where they 
inspected the plant and luncheon was 
served. They then went to Charlotte, Lake 
Ontario Beach, where a liberal dinner was 
provided at the Cottage Hotel, accompanied 
with orchestral music, singing by the 
Tremont Quartette, and excellent recitations 
by Lafe Heidell. There was general speech- 
making, and the company spent an enjoy- 
able evening. 


treasurer, 


ee 
American Street Railway Association. 

The twelfth regular annual meeting of 
the American Street Railway Association 
will be held in the Hall of the Exposition 
Building, Milwaukee, Wis., the third 
Wednesday in October (the 18th), 1893, 
commencing at 10 o’clock, a. M., and con- 
tinuing three days. The following is a 
general programme of the meeting : 


Special committees will report on the 
following subjects: ‘‘Best Method of 


Lighting and Heating Street Railway Cars ;” 
‘Can the T Rail be Satisfactorily Used in 
Paved Streets?”  ‘‘ Direct Driven Gen 
erators ;” ‘‘ Power House Engines ;” *‘ Stan- 
dard Form for Street Railway Accounts ;” 
‘*Standards for Electric Street Railways ;” 
and ‘‘ Storage Batteries in Connection with 


Jentral Stations for Utilizing Surplus 
Energy for Lighting or Power.” Notice 


bas been received by the secretary that a 
special paper will be read on the following 
subject. ‘“‘Some Practical Points in the 
Construction of Underground Feeders.” 

The executive committee has secured the 
Milwaukee Industrial Exposition Building 
for the exhibition of supplies and manufac- 
tures of every nature used in the street rail- 
way business. It has been engaged for two 
entire wecks, beginning October 9, and end- 
ing October 23, thereby giving ample time 
for the setting up and removal of the largest 
and beaviest exhibits. The building and its 
accommodations are ample to encompass a 
large exhibit. The hall for the meeting is 
also in the same building, on the second 
floor, and delegates will, therefore, be enabled 
to examine the exhibits with much greater 
satisfaction than heretofore. The exposition 
will be in charge of the Secretary, assisted 
by Mr. A. Trumpff, Secretary of the Milwau- 
kee Industrial Exposition Association. 


ch. ceemnemmesaindend 


Telegrams for Brazil. 

The cable companies, on September 19, 
sent out the following notice: The Eastern 
Telegraph Company has just received the 
following from Rio: The government bas 
removed restrictions on telegrams, which 
must all be in plain language and not 
referring in any way to political events in 


Brazil. 
alg 


Cars of the electric storage pattern have 
been shipped to San Diego, Cal., to run on 
the cable line in that city. The Electric 
Storage Company,of San Francisco, obtained 
control of the road through tbe failure of 
the Pacific Bank, which held a large interest 
jn both roads in that city and in Los Angeles, 
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The Electro-Deposition of Iridium; A 
Method of Maintaining the Uniform 
Composition of an Electro- 
Plating Bath Without the 
Use of an Anode. 


READ BEFORE THE AMERICAN ASSOCIATION 
FOR THE ADVANCEMENT OF SCIENCE, BY 
WM. L. DUDLEY. 


In 1884, while engaged in studying the 
metallurgy of iridium from a commercial 
standpoint, I made many experiments in 
order to obtain a satisfactory bath for the 
electro deposition of the metal. From a 
practical standpoint, many difficulties were 
encountered, while, experimentally, most 
solutions of iridium yield the metal very 
readily under the influence of the electric 
current. 

Much experimenting was done, with the 
hope that a method might be devised by 
which a solution of the metal could be 
obtained electrolytically, thus avoiding the 
tedious and expensive processes for dissolv- 
ing the platinum metals, but without success. 
Many electrolytes were employed under all 
conceivable conditions, with iridium anodes 
in various forms, especially plates made by 
fusing iridium with phosphorous, but 
nothing practical was obtained. The iridium 
solutions were, therefore, made by several 
of the well known methods. 

The next problem to be solved was to keep 
the solution of constant metallic strength 
and purity. Every  electro-metallurgist 
knows that a plating bath must remain con- 
stant in composition, and that the slightest 
change in any particular will impair its 
working qualities when once the conditions 
for the best results have been attained. 
Ordinarily, the uniform composition of the 
bath is maintained by using an anode of the 
pure metal which is being deposited. In 
the case of iridium this method of enrich- 
ing the bath was hopeless, judging from 
previous experiment. 

It was soon apparent that an iridium vath 
could be maintained of uniform metallic 
strength and composition in two ways only 
—(1) by an oxide, and (2) by a hydroxide; 
ind further, that the oxide or hydroxide 
used must be insoluble in the electrolyte, but 
readily soluble in the acid radical set free at 
the anode. Thus this part of the problem 
was solved, and, for various reasons, the iridic 
hydrate, Ir(OH), was employed. The 
precipitated hydrate could be suspended in 
the bath at intervals by stirring, and the 
excess be allowed to settle before using; the 
liberated acid would thus be neutralized. 
But in practice it was found best to use 
carbon plates as anodes, and to surround each 
plate with a loose fitting linen bag con- 
taining theIr(OH),. By this means the acid 
is neutralized soon after liberation, and before 
itcan diffuse through the solution. Thus 
the bath is kept uniform and clear. Bags 
containing the hydrate can be hung into the 
solution at other points, if found desirable. 

Various salts were found to give very good 
results, and 1 may mention the sodium 
iridichloride, the ammonium iridichloride, 
and a solution made by dissolving the hydrate 
in sulphuric acid and adding ammonium 
sulphate. 

Like all hard and brittle metals the electro 
deposit has a tendency to blister, and con- 
siderable care in the regulation of the cur- 
rent strength is necessary. 

At the time this work was being carried on 
it was thought that the plan of using the 
hydrate to keep up the metallic strength of 
a plating bath would find wider application, 
and be useful in solving the problem of 
aluminum plating, should a suitable bath for 
the deposition of that metal be discovered. 
The cheap production of the metal, however, 
has solved this problem independently. 

In May, 1890, my friend Dr. William H. 
Wahl, secretary of the Franklin Institute, 
wrote, saying that he was revising his work 
on ‘‘Galvano-Plastic Manipulation,” and 
asking me to furnish him some details of the 
iridium plating process. I sent him an out- 
line of the method, describing the use of the 
iridium hydrate in lieu of a soluble anode. 
He replied at once that I anticipated him, 
inasmuch as he had just worked out the same 
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plan to solve the platinum plating problem, 
after a year of hard labor. It was a source 
of great regret to us both, for in neither case 
had the method been devised without much 
thought and labor, although it is so simple. 
Dr. Wahl read his paper on platinum plating 
before the chemical section of the Franklin 
Institute, on May 20, 1890, in which he made 
generous mention of my work. [I regret that 
I could not have saved him so much labor; 
but owing to my relations to the corporation 
for which I was making the investigations, 
Ihave been unable to publish the results 


sooner. 
-_>- 


Unjust Criticism of the Trolley. 

People who are knocked down by a 
runaway team, or run over by a fast driven 
wagon, don’t lay the blame on the horse, but 
upon the circumstance that led to the horse’s 
running away. But when electric cars hurt 
or kill anybody the blame is at once 
bestowed, in the most emphatic English at 
command, upon the trolley system, as 
though it had any more to do with the 
matter than the gudgeon grease on the axles 
of the wheels. The only wonder is that 
more people are not hurt or killed. The 
street car has a very limited space in which 
to move, on most streets, and the streets are 
usually thronged with people and vehicles. 
Cars move without much noise, and it is 
often overcome by that of rattling wagons 
and other street sounds, so that approaching 
or passing cars are often unheard. But none 
of these are the fault of the system under 
which they are moved. They move more 
rapidly, too, than other vehicles, and the 
public wouldn’t tolerate them a minute if 
they didn’t. There isn’t praise enough in 
ordinary English words to express admira- 
tion for the newer system of locomotion, 
until an accident occurs, and then comes 
the direct condemnation of the accursed 
trolley system, and nothing is bad enough 
to say about it. If mechanism has been on 
the alert and has been smart enough to 
devise a more speedy, a more comfortable 
and a more convenient system of getting 
from place to place, it would seem as though 
the populace might catch a little of the alert- 
ness that prevails and take better measures to 
avoid being bumped into, knocked about 
and pounded up by the very appliances that 
the possible victims are lauding to the skies 
until somebody is hurt, and then consigning 
them to profoundest perdition. It’s about 
time to let up on this fad of yelling ‘‘ that’s 
the result of the blamed trolley,” and put- 
ting the blame—if blame there is—where it 
belongs, either upon the stupidity or care- 
lessness of the hurter or the one hurt, or 
classing it among the was-to-bes in true fore 
ordination style.—Scranton, Pa., Republican. 

= = 
The Brush Storage Battery Patents 
Again Sustained. 

Judge Colt, of the United States Circuit 
Court for the District of Massachusetts, on 
September 21, handed down a decision 
enjoining the Milford and Hopedale Street 
Railway Company from infringing the Brush 
storage battery patents. The suit was 
brought by the Brush Electric Company and 
the Consolidated Electric Storage Company, 
as complainants. The defendants made a 
vigorous and persistent defense, and had a 
large »rray of able counsel. Their defense 
was that defendants’ battery was of the 
Planté type, and required a process of 
‘* forming” before it became active. Ribbed 
plates were used, and packages of red lead 
wrapped in thin sheet lead were held between 
the ribs. As the wrapping had to disintegrate 
before the red lead was reached by the bat- 
tery fluid, the defendants claimed that the 
battery was Planté in character. Judge Colt 
held that to come within the Brush patents 
the plate need not be ‘‘coated” with active 


matter ; it.is sufficient if it is ‘‘ combined ” 
with matter ‘‘ adapted ”’ to become active. 

The Milford and Hopedale Street Railway 
Company runs all its cars by storage bat- 
teries. It claims that the system has been a 
great success, and in this belief the company 
has built a large station and storage battery 
plant, and is about extending its lines into 
Boston. It is too soon to predict with any 
certainty what course the company will now 
take. 





A New Apparatus for Projection. 


BY OSCAR KNIPE, 


Although the advantages of screen pro- 
jection for illustration of lectures and scien- 
tific experiments have been generally 
admitted, and the projector has been introd- 
uced in very many class rooms, the 
full extent of its usefulness for scientific 
projection could not until recently be 
realized, partly because the oxy-hydrogen 
light is not powerful enough, and the elec- 
tric arc lamps were not perfect enough to 











Fie. 2.—SHowinG VERTICAL PRISM OF 
* PARAGON” PROJECTOR. 


obtain a steady light and satisfactory results. 
Within the last two years, however, a new 
style of electric arc lamp has appeared, and 
one of its principal recommendations is that 
it is adapted to a low potential (that is, the 
incandescent current) insuring perfect 
immunity from electric shock and an abso- 
lutely steady and continuous light. Every 
expert will be delighted to learn that he can 
let his electric light take care of itself so that 
he may devote all his attention to bis lecture 
or experiments, as the case may be. 

The object of this paper is to describe a 
new apparatus, the ‘‘ Paragon,” Fig. 1, 
which the writer has employed for nearly 
two years in projection with the microscope, 
the polariscope, etc., with unparalleled 
success, so that professors in some of the 
foremost colleges highly commended the 
exhibition and declared it superior to any- 
thing seen by them. 

This new projector differs essentially from 
all former apparatus in construction. 
Advantage has been taken of the style of arc 
lamp to completely separate the optical 
system from the light. Here we have a 
complete slide base with a number of carriers 
disposed upon it similar to an optical bench, 
and by this arrangement the various lenses 
or other accessories cun be locat:d as desired, 
and the whole set can be set at the proper 
distance from the light without interfering 
with its adjustment. A set of three differ- 
ential condensing lenses, mounted in cells 
separately, enable the operator to select the 
most suitable for any special experiment to 
obtain the best results in illumination, as 








Fig. 3.—SHow1nG POLARISCOPE OF 
**PARAGON ” PROJECTOR. 

well as in definition; this is not possible 

with the old style combined, double or triple 

condenser fixed in the lantern. 

For the projection of scenes and diagrams, 
the ‘‘Paragon” is furnished with a special 
chromatic objective, supplemented with the 
patent multifocal lens; this lens placed 
behind the objective diminishes its magnify- 
ing power without interfering with its defini- 
tion, so that the distance from the screen 
can be doubled and yet produce a picture of 
half the size that the objective alone would 
give. 
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This constitutes the ‘‘ Paragon” for illus- 
trating lectures on history, geography, etc., 
by views and diagrams; but its principal 
distinction consists in the accessories, which 
are really the most important part of a 
scientific projector, and here we discover at 
once the advantages of the optical bench. 

The vertical prism, Fig. 2, either attached 
or separate from the lantern, has always 
been troublesome for proper adjustment, 
but no difficulty nor delay is experienced 
with the ‘‘Paragon.” Here it is perfectly 
central, and a correct performance can be 
effected in a moment. For the display of 
magnetic curves by iron filings, cohesion 
figures in the horizontal tank, etc., this appa- 
ratus is indispensable, 

The polariscope, Fig. 3, is composed of a 
pile of thin glass plates for polariser, mounted 
on a slide stand and provided with an 
object-holder, which can be rotated; it is 
easily adjusted to the light, so that the 
refracted ray enters the analyzer and crosses 
at its center. If desired, a silvered mirror 
can be attached over the pile to intercept 
the reflected ray, which may then be pro- 
jected simultaneously with the refracted one 
and thus produce two images. 

The analyzer is a 20 mm, Nicol prism, 
mounted on a rotating cell, which is fitted in 
the objective. A complete disk of polarized 
light can be projected, alternating light and 
dark with the rotary motion of the analyzer. 
Among the objects suitable for this insiru- 
ment may be named the following: Geo- 
metrical designs of mica and calcite; chilled 
glass shapes (verre trempe); chemical prepara- 
tions; crystallization of acids while in prog- 
ress. The polariscope is also supplemented 
by a combination of converging and disperg- 
iug lenses for the purpose of exhibiting the 











Fic. 4.—Snowtne Prosection Micro 
SCOPE OF ** PARAGON” PROJECTOR. 


colored rings and crosses in crystals 
in general; for special scientitic investi- 
gation in crystalograpby, the necessary 
graduated circles and vernters, goniometers, 
etc., can easily be added to complete it. 

The distinguishing feature of the pro- 
jection microscope, Fig. 4, is found in the 
application of an achromatic negative lens 
to convert the converging rays coming 
through the condensing lens into a cylinder 
passing to the secondary condenser; these 
are provided with rack and pinion, so that 
the illumination of the ob ect can be adjusted 
with great nicety. Not only is the silvery 
whiteness of the arc light a great advantage, 
but as the radiant is comparatively a point, 
the definition given by a good objective is 
superb. Abundant light is at hand to obtain 
a power of 1,000 to 3,000 diameter with per- 
fect definition ; a flea may be enlarged to 15 
feet in length. 

a ™ 
Firemen aud Wires. 

A writerin the Baltimore Sun suggests this 
plan with reference to firemen and electric 
wires : 

‘* Let there be provided for each and every 
hook and ladder company two competent 
men, preferably extra men for that purpese, 
otherwise members of the present companies, 
especially drilled, whose equipment shall be 
linemen’s climbing irons, rubber gloves and 
heavy insulated cutting pliers, and whose 
duty it shall be immediately on their arrival 
at the scene of a fire, and before the ladders 
are ready to be raised, to ascend the two 
poles nearest to and one on the right and one 
on the left of the burning building and at 
once cut all wires close to the poles. 

‘* By this meapsthe whole section of wires 
between the poles drop, the front of the 
building is left bare for work, there are no 
dangling ends of wires a menace to life, and 
the work of raising ladders will be greatly 
facilitated, and by reason of the fact that it 
is the particular duty of these men to do 
this particular thing, it is done promptly, 
which is the essential point.” 
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The Return Circuit of Electric 
Railways. 


BY THOS. J. M’TIGHE, BEFORE THE STREET 
RAILWAY ASSOCIATION OF NEW YORK 
STATE, SEPTEMBER 19, 1893. 


Mr. PRESIDENT AND GENTLEMEN: I have 
had the honor of being appointed a special 
committee to make a report upon ‘‘ The 
Return Circuit of Electric Railways.” To 
show you that the magnitude of the honor 
has been appreciated, and the gravity of its 
duties well weighed, I may say that during 
the whole interval the committee has been in 
session every day and night, including Sun- 
days. I may also add that a committee so 
continuously controllél by the pernicious 
one-man power has hard work reaching 
sound and impartial conclusions upon the 
questions forming the subjects of delibera- 
tion at the sittings. One leading difficulty 
has been to obtain some crumbs of certainty 
from the confusing experience of others. At 
one sally of the committee, after deciding 
that iron rail bonds were only worthy of 
execration (and rust), we were told that 
nothing but iron is trustworthy. Another 
opinion, obtained the same day, and also 
based upon alleged long experience, was that 
the bonds should be copper and the ends or 
rivets soft iron. The heathen who gave this 
opinion, Iam glad to say, has since come 
nto the fold. Still another, also a man of 
experience, announced that rail bonds were 
all wrong, thet the only thing to do was to 
lay a No. Osupplementary copper wire and 
connect each rail to this by asoldered branch 
terminating in a copper rivet soldered to it 
and simply driven into the rail at any con- 
venient point. That made harvest enough 
for one day. The committee went home and 
entered into executive session, and decided 
to remain in executive session indefinitely, 
and try to get at the question in its own 
way, since at the outset it got a knockdown 
blow for attempting to believe the doctrine 
experientia docet to be infallible. 

The progress of the trolley system of elec- 
tric railways has been so rapid as to become 
almost bewildering. A multitude of improve- 
ments had been added, the necessary result 
of careful thought and ingenuity of the elec- 
tric engineer, and the critical study of the 
practical railway manager and his assistants. 
But this has been mostly true of the track 
and overhead construction and the cars and 
power equipment. The return circuit has 
been rather neglected, being largely a case 
of ‘‘out of sight, out of mind.” Originally 
installed on a basis evidencing immature 
study, and necessarily without experience, it 
has been left to shift for itself, or rely upon 
Mother Earth to open a frictionless path for 
the nearly exhausted pressure to get back to 
the power house. Few practical investiga- 
tions of efficiency have been made, and data 
are meagre. Yet the return circuit is in 
some respects quite as important a factor of 
the system as the overhead circuit, and a 
moment’s thought will show this to be true. 
The efficiency of an electric circuit depends 
upon the resistance of all the parts. We 
carefully figure out the amount and size of 
overhead wire so as to bring down the waste 
of energy in transmitting current to the 
motors, and we should be logically bound 
just as carefully to plan out the return cir- 
cuit. There is this important difference, too, 
in our favor in the latter case, that, while 
we must have all copper overhead, and con- 
sequently must struggle with the spectre of 
cost, when we get in the ground we have a 
veritable tower of refuge present in the rails, 
if we but choose to take proper steps to 
avail ourselves of their valuable help. Track 
rails are necessary, and they are getting 
better and bigger for our circuit purposes, 
and I believe that it will not be long before 
the absurd and costly supplementary wire 
will have joined the vast army of discarded 
‘*expedients,” and with it the earth as a per- 
manent part of the return circuit, except in 
some special cases. 

On a wet day in moderate weather the 
earth is available, and to a very large extent, 
I believe, considering that with a 70 pound 
girder rail and double track we have some- 
thing like 80,000 square feet of earth contact 
per mile of track. But we cannot rely upon 
this doing us the same service in long spells 
of dry weather, Still more, we cannot rely 









upon it doing any good whatever in severe 
winter weather. It is not uncommon in this 
State for frost to penetrate three feet in the 
ground, and to stay there for a whole winter. 
Under such circumstances the earth return 
must go out of our calculation, It is during 
severe winter weather that we want to 
realize our very last watt in the hard pulls 
we must contend with almost daily. 

We are told in mechanics that the strength 
of a structure is measured by that of its 
weakest part under the most unfavorable 
conditions it is to meet. Similarly, in a 
compound electric circuit, the total resist- 
ance must depend upon the condition of 
highest resistance to be met with in any of 
its component parts. We must plan so as 
to have our return circuit efficient in the 
most prolonged summer drought, and in the 
most severe frosts of winter. Ground plates 
and pipes laid below permanent water level 
are a refuge in a few favored localities, but 
the same can hardly be said of plates and 
pipes laid in the ground whose moisture 
depends upon the wayward elements. 

I have madea large number of calculations 
as to what should be the total resistance per 
mile of the return circuit under different 
methods of the construction of the circuit. 
In making these calculations I have elimin- 
ated the conductivity of the earth, because in 
average winter weather the earth turns a 
very cold shoulder to the track. I have 
eliminated the conductivity of the fishplates, 
because I believe that under average condi- 
tions the comparatively small areas of 
contact surface are too much oxidized to be 
of much benefit. The most approved form 
of fishplate bears only at its upper and lower 
edges against the rail. The rail and plates 
are merely special forms of structural steel, 
rolled while hot, heavily oxidized at best, 
and usually rusted still more before being 
applied. Two such rolled surfaces never 
come into good contact throughout, and it 
cannot be expected. A straight edge laid 
along the bearing surface of the ordinary 
fishplate will convince any one who takes 
the trouble. Even on our magnificently 
constructed and continuously maintained 
steam trunk lines I have, on examination 
with my knife blade, rarely found a fit so 
perfect that I could not enter the blade at 
one or more points. 

I have eliminated all the refinements upon 
which exact scientific analysis of the subject 
would insist, such as changes of tempera- 
ture, moisture and other conditions which 
are more or less insignificant in the prac- 
tical work. I have based the figures on the 
ratio of 6 to 1 in comparing the resistance of 
the ordinary soft steel rails with that of our 
usual commercial copper, and for the latter 
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3 0086 0796 0882 7.6 
4 0086 0398 0484 9,68 
5 OOR6 .0133 .0218 4.36 
6 0086 0044 0130 2.60 
7 0086 0105 .0191 3.82 
§ 0086 0035 0121 2.42 
9 0086 0083 0169 3.38 
10 .0086 0027 6113 2.26 
11 0067 0335 .0306 6.12 
12 0067 0011 0078 1.56 





I have followed the ordinary tables adopted 
by the wire manufacturers. 

I have not discriminated between the 
different assignable values for resistance in 
the various forms of rail bonds, and have 
calculated only for the specific metal used 
in the comparisons, leaving the merits and 
demerits of the form out of the question. I 
will refer to the last later on. 

In studying general situation prior to con- 
structing, in the spring of 1891, the railway 
system of Lincoln, Neb. (of which my firm 
were supervising engineers), I investigated 
the subject somewhat closely. Though at 
the time, and under the local conditions, an 
advocate of iron rail bonds, I was and am 
yet convinced that supplementary ground 
wires are an unwise extravagance. I will 
try to give you the reasons for this belief. 

In steel rails we usually say that every 10 
pounds weight per yard means one square 
inch of cross sectional area. And every 
square inch of such area can be brought to 
terms of copper by dividing by six. The 
resistance is easily determined, and we thus 
readily arrive at some important results for 
comparison. For example, take the average 
city railway rail as being a 70 pound girder. 
Its area is substantially seven square inches. 
and the four rails of a double track make 28 
square inches, equal to a single stee] bar four 
inches thick by seven inches wide. This is 
electrically equal to a bar of copper having 
4.66 square inches area, or, in other words, a 
copper conductor one inch thick and almost 
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five inches wide. With such a magnificent 
path for our returning current, does it not 
seem absurd to supplement it with a No. 0 
wire, whose area is that of a rod a little over 
a quarter of an inch square? But when we 
find the above rail resistance per mile to be 
but .0086 ohm, while that of the No. 0 wire 
is just 60 times greater, the absurdity seems 
to grow, and it becomes a case of sending a 
very small boy to do a very big man’s work, 
with the man standing idle on the spot. 
Calculating in like manner for some usual 
weights of rails, I obtain the following: 





TABLE I.—Dovsie TRACK. 


e 





®. 

Size Total Equivalent in Copper. | BS 
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Ib. Sq. In Sq.In.| In. | In. Ohm. 
50 20 3.33 | 1 3.33 0.0121 
60 24 4.00 1 | 400 | 0.0101 
70 28 4.66 1 4.66 | 0.0086 
80 32 5.33 1 5.33 | 0.0075 
90 36 6.00 1 6.00 | 0.0067 


As it would be tedious to 
into further comparisons, I 
analysis out mainly on the seventy pound 
rail, with one reference to the big ninety 
pound rail now being extensively used in 
large cities. 
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TABLE II.—70 is. Rar, DovBLe Track. 


Case. DESCRIPTION. 
1 No. 4 cop. bonds, connectors and two 
| No. 0 cop. supplementaries. 
2 No. 4 cop. connectors to rail ends, two 
| No. 0 cop. supplementaries. 
3 36 inch No. 0 iron bonds, single. No 
supplementary. 
4 36 inch No.0 iron bonds, double. Nosup- 
plementary. 
5 36 inch No. 0 copper bonds, single. No 
supplementary. 
6 12 inch No. 0 copper bonds, single. No 
supplementary. 
vi 36iuch No. 00 copper bonds, single. No 
| supplementary. 
8 12inch No. 00 copper bonds, single. No 
supplementary. 
9 | 86inch No. 000 copper bonds single. No 
supplementary. 
10 | 12inch No. 000 copper bonds, single. No 
| supplementary. 
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90 LB. Rait, DouBLE TRACK. 


11 |No. 4 cop. connectors to rail ends, four No. 

| 0 supplementaries. 

12 inch No. 0000 copper bonds, double. No 
supplementary. 


TRACK. 
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_ 1.448 _ 700.00 
2.344 700.00 
3,528 90.00 
1,936 180.00 
872 180.00 
520 115.00 
764 200.00 
484 130.00 
676 220.00 
452 150.00 
1,224 1,250.00 
312 432.00 





Cases 1, 2 and 11 are given as representing 
the system on which probably a large 
majority of electric railways Lave been con- 
structed. A few roads have the supplement- 
ary doubled along both tracks, and a few 
have used slightly larger connecting wires 
than No. 4B. &8. But I am trying to give 
the average of what has been accepted as 
first class work, and will try to show it can 
be vastly improved. The West End and the 
Brooklyn City Railroad Companies laid their 
tracks with double supplementary copper 
wires (No. 0 B. & 8.), but found them totally 
inadequate, and now have put up many 
miles of huge return feeders or mains at 
great cost. Even these are inadequate. In 
Brooklyn these return mains (500,000 cir- 
cular mils) are, when possible, suspended on 
the elevated railroad structure. I am 
informed that occasionally the insulation 
scrapes off and the return main makes con- 
tact with the iron work. Heat enough is 
developed at this leak to soften the insulation 
for many feet, thus showing that the resist- 
ance of the main return is still too high. 

Taking the various cases set+ forth in 
Table II, I have constructed another table, 
and for the sake of fair comparison I have 
made the calculations on the same basis of 
elimination as previously noted. Iam not 
aware that the subject has heretofore been 
followed up to this extent, andI think it 
will be found interesting and perhaps 
important. 


Of course, in localities favored all the 
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year round with wet ground, the above 
table would be seriously astray; but, as I 
have said, the table is based upon the most 
unfavorable condition, namely, earth frozen 
hard for two or three feet deep, and earth 
conductivity practically nil. 

I must not take up your time with any 
extensive analysis of Table III, but I cannot 
forbear pointing out a few striking features. 
Take cases Nos. 2 and 6. The former is, no 
doubt, used by many members of this asso- 
ciation. No. 6 is the system track circuit of 
the Atlantic Avenue Railroad, in Brooklyn, 
N. No. 2 has a total track resistance of 
.0586 ohm, and costs for material about $700 
per mile, while No. 6 has a total track resist- 
ance of but .0130 ohm, and costs for material 
only $144 per mile. In other words, No. 6, 
in point of efficiency, is four and half times 
a better electric circuit than No. 2, while 
costing just about one fifth as much. In 
roads likely to have extreme heavy traffic, 
case No. 11 has been adopted, there being 
four No. 0 supplementary copper wires and 
the ordinary copper rail bonds or connectors, 
being thus merely an enlargement of No. 2, 
and used in connection with 90 pound rails. 
In case No. 12, the 90 pound rails are also 
used, but there are no supplementary wires, 
and each joint of the rails is supplied with 
two rail bonds of No. 0000 copper wire, each 
only 12 inches long. Comparing results, it 
is evident that case No. 12 is, electrically, 
about four times a better circuit than No. 
11, while costing only about one-third as 
much. 

Now, let us compare case No. 12, as it 
stands, with case No. 11, but adding to the 
latter two 500,000 circular mils overhead 
returns connected heavily to the track cir- 
cuit at frequent intervals. In case No. 11 
the total track circuit resistance is .0306 
ohm ; that of the two 500,000 circular mils 
feeders about .0545 ohm ; and the combina- 
tion circuit measures about .0196 ohm. The 
cost of the two feeders (insulated) per mile 
of double track roads would be approxi- 
mately $2,800, to which we add the $1,250, 
cost of track circuit in case 11, making 
$4,050. 

In short, though our case No. 12 gives us 
almost three times as efficient an electric cir- 
cuit as the new case No. 11, the latter costs 
almost 10 times more than No. 12. And yet 
the West End and Brooklyn City Railroad 
companies pin their faith in a circuit like 
case No. 11. 

A glance at the sixth and seventh columns 
of Table II] isratherinstructive. If we take 
a medium city system operating 20 miles of 
double track, the company which uses case 
No. 2 will pay several thousand dollars per 
year for the energy wasted in tbe return cir- 
cuit, while the company using No. 6, or No. 
8, or No, 10, will pay but a trifle in compar- 
ison, and save nickels by the quart. ! am 
of the opinion that it would, to-day, well 
repay any company using copper supple- 
mentary wire to rebond its tracks on a basis 
of perennial low resistance, because on the 
average it would save the cost of such change 
in one year. And I say the same to those 
using iron rail bonds. 

There is still another phase to this whole 
question of the return circuits to which I 
will briefly refer. I mean the electrolytic 
decomposition of the rails, when earth is 
relied upon as the major part of the return cir- 
cuit. That there is such decomposition must 
be true. The soil under our paving has for 
many years been plentifully soaked with 
ammonia from animal refuse, with ordinary 
salt in the winters of bygone horse car 
days, and to these have been added the 
leakage from the underground gas pipes. 
Certainly such soil, when wet and in con- 
tact with the rails, presents al] the requisite 
features of an active depositing bath. there 
being no dearth of cathodes below. Hence, 
so long as a considerable flow of current 
takes place from rails to earth, there must 
necessarily be a good deal of direct electro- 
lytic decomposition of the rails. Let me 
take an extreme case. It would scarcely be 
exaggeration to assume that on Tremont 
street, Boston, or Fulton street, Brooklyn, 
there isa massing of slowly moving cars, 
amounting to, say, 100 for one mile of 
double track. Let the rails used be seventy 
pound girder, and for the current I should 
say twenty amperes per car for fifteen hours 
per day would be a fair average; 100 x 20 
x 15 X 365 = 10,950,000 ampere hours 
per year. If all this went back to the gen- 
erator by way of the earth, the decompo- 
sition of the rails every year would be 
7,665,000 grammes, or about 17,000 Ibs. of 
iron. Nearly eight tons lost from the mile 
of double track in one year. As the mile 
of seventy pound rails would only aggregate 
220 tons, it would not be many years, at 
that rate, till the rails would be qualified for 
a pension for loss of both feet incurred in 
the service, and in time we might have an 
illustration of the proverbial ‘‘two streaks 
of rust and a right of way.” 

I have assumed an extreme case, but I 
have no doubt that there isa considerable 
amount of direct electrolysis of the rails. 
Nothing can be done to entirely avoid it, 
but it can be reduced to a minimum by over- 
hauling the track circuit and giving it as 
great an electrical value as possible, and it 
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might be retarded by dipping tbe rails before 
laying, similarly to gas and water mains. 
In abandoning as muchas possible the rather 
uncertain supposed advantages of the earth 
return, we would to a corresponding degree 
rid ourselves Of troubles with gas and water 
pipes and telephone circuits, and yet would 
be as safe from lightning as we are at 
present. . 

If it be admitted, then, that it is desirable 
to obtain from the track structure as great a 
conducting power as possible, the question 
arises, How shallit be done? This at once 
brings us to the subject of rail bonds, and 
a criticism of the various types used, with a 
view of arriving at the best from all points 
of view. 

There have not been many types brought 
out by the manufacturers. Probably the 
earliest was made of a piece of wire having 
its ends coiled around two rivets and dipped 
in solder. This form is still much used, but 
it is objectionable. By its use four contacts 
exist at every rail joint, ¢. ¢., rail to rivet, 
rivet to wire, wire to rivet and rivet to rail. 
To insure its position in the rail the rivet 
must be upset, and this in a great number of 
cases either starts or completely loosens the 
contact between the rivet and wire. [f it 
escapes this, the constant vibration of the 
rail sooner or later causes loosening of the 
wire on the rivet. Once looseness occurs, 
the bond is of little use. Again, the essen- 
tial nature of such a rail bond precludes the 
use of any large wire in its construction. 
Still, many roads bave used them and are 
still doing so. The wire generally used is 
No. 4 B. & S8., sometimes iron and sometimes 
copper. 

Another type which bas met with much 
favor consists of two soft iron pins with 
enlarged heads, which are drilled trans- 
versely to receive the connecting wire, which 
is upset after passing through the heads. 
This form is open to the same objections as 
the previous one, being in three pieces, the 
integrity of whose contact is almost sure, 
sooner or later, to be destroyed, whether the 
intermediate wire is iron or copper. 

Later on appeared the ingenious and, from 
a purely constructive aspect, very econom- 
ical ‘‘channel pin.” It met an enormous 
sale, and it is today in extensive use; The 
form is familiar to you, and I need not 
describe it. It requires three pieces, is not 
capable of riveting in the rail, and its form 
prevents the pin and wire from completely 
filling the hole in the rail, and rapid corro- 
sion of contact is inevitable. Being merely 
driven wedge-like into the rail hole its stay 
is not reliable, and by corrosion and con- 
tinual vibration it becomes loose and almost 
valueless. There is, too, a tendency for the 
workman to force the wire against the sharp 
edge of the hole while driving the pin, thus 
weakening the wire very materially. It, 
too, like the rivet-and-wire bond, has a limi- 
tation as to the size of the connecting wire. 
No matter how carefully the mechanics of 
the job are attended to, we have a mere plug 
driven in a hole, and so between the rail and 
channel pin, and the car wheels, is a very 
good illustration of a cask, a bung, and a 
bung starter, with the odds against the bung. 

Another type of rail bondis that composed 
of a piece of copper wire with cast copper 
rivets electrically welded thereto on project- 
ing stems the size of the wire. This is an 
attempt in the right direction, but does not 
work out in practice. The electric weld is 
apparently uncertain, the union in many 
cases under my inspection being so imperfect 
that it could be broken by hand. The small 
copper castings exhibit radial crystallization, 
making welding difficult. Many also break 
in applying to the rails, and such happenings 
destroy confidence. 

now come to what is known as the 
‘solid one piece bond,” which has sprung 
into great favor. It would be disingenuous 
were I not to announce right here that this 
rail bond is a patented invention of my own, 
but I hope that you will admit that I am 
trying to view this question froma broad 
and disinterested standpoint. 

This solid, one-piece rail bond is simplicity 
itself. Itis merely a wire with expansion 
curves at its ends on each of which a heavy 
shoulder is swaged from the wire itself, so 
that both the rivet ends thus formed and the 
intermediate wire are all one solid integral 
piece. From rivet to rivet there can be no 
failure of contact, except by forcible rupture 
or total corrosion, and there can be no failure 
of contact between bond and rail, because 
when the rivet end is properly headed up, 
the connection made is perfectly watertight 
and airtight, and itis proof against pounding 
and vibration. There is no solder required, 
no parts to shake loose, and there is no 
restriction in size of wire, as the bond can 
be made of No. 4 wire, and it can be made of 
No. 0000, and larger if desired. 

I suppose the great majority of rail bonds 
used span around the fisbplates, which now- 
adays are quite long. My belief is thie isa 
mistake. Table ILI will show what a differ- 
ence there is in resistance in the track circuit 
as between 36 inch and 12 inch bonds. The 
12 inch bond has the advantage in the total 
track resistance of from 40 per cent. to 50 
per cent. A 12 inch solid bond, with its 
€xpansion curves, makes a distance between 
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rvet centers of about eight inches. Elec- 
trically considered, it does not matter what 
part of the rail end is used for bonding. The 
holes can be drilled through the flat ‘‘tram,” 
or through the floor of the rail, four inches 
from the end, just as readily as through the 
web or stem. Thereis no difficulty what- 
ever, and I can imagine no type of track 
construction forbidding the use of short 
bonds. I have bonded many miles of track 
in this manner, and used the 12 inch bonds 
and had notrouble. In girder rail I prefer 
to drill the holes through the flat tram, taper 
ream the holes from above, and deeply 
countersink; then pass the rail bond up from 
beneath, and head up the ends till the taper 
and countersink are completely filled. This 
method has one great advantage, in allowing 
every rail bond to be inspected at any time 
without disturbing the paving. The tracks 
of the Atlantic Avenue Railroad, in Brooklyn, 
were bonded in this way with No. 000 copper 
bonds, eight inches long between rivet 
centers, and they have given entire satis- 
faction. 

Rail bonds should, after being applied, 
be either heavily coated with shellac and 
asphaltum, as practiced by Mr. Wason in 
Cleveland, or have a grooved strip of wood 
filled with asphaltum slipped around while 
the compound is soft. This will prevent 
corrosion. 

Another important element of the return 
circuit, in such roads as do not pass the 
power house, is the main return. Whether 
earth circuit is used or not, there should bea 
heavy connection from the generator or 
switchboard by the shortest route to the 
rails. Such a course is generally adopted, 
but the size of the conductor is apt to be too 
small, I have seen several cases of serious 
inadequacy in this direction, so much, 
indeed, as to heat the main return. I had 
occasion once to discuss the question with a 
gentleman who called himself an electrical 
engineer, and who had engineered several 
railways of considerable size. The problem 
was to return a possible maximum of 5,000 
amperes about half a mile from tracks to 
generator. I gave my views, which embod- 
ied rather heavy work, and also my calcula- 
tions for lossenergy,etc. ‘‘ Nonsense,” said he, 
““four No. 0000 wires would be abundance, 
because you can lay them inthe ground, and 
the heat will be carried off before harm can 
be done.” It was no use arguing against 
that; and I utterly failed to persuade him 
that his four wires would require 320 volts to 
drive the 5,000 amperes through them, 2. ¢., 
a loss of over 2,100 electric horse-power. 
Fortunately that engineer has generally had 
some check on him, and thus the construc- 
tion of several monstrosities has been 
avoided. 

The old rails can be advantageously used 
for the main return in many cases. When 
it comes to using a large number of heavy 
copper wires overhead or underground on 
the one hand, and on the other hand an 
equivalent capacity of old rails laid under- 
ground, the latter is much cheaper and can 
be made entirely durable. The rails can be 
connected by heavy copper plates by rivet- 
ing, the number of rivets being equal in 
carrying capacity to that of the rail and 
plate. The whole structure can be laid in a 
wooden trough filled with pitch, and will 
remain intact for an indefinite period. A 
one-rail line of this kind composed of old 60 
pound flat or center bearing rail, is as good 
as a copper bar one inch square, or six No. 
0000 copper wires. 

I am, therefore, led to the conclusion that 
the best return circuit is that wLich complies 
with the following requirements : 

1. Intrinsic resistance low enough to need 
no help from earth. 

2. Utilization, to the utmost practical 
extent, of the rails as the return conductors. 

8. Rail bonds of the heaviest practicable 
size. 

4. Rail bonds of the shortest possible 
length, consistent with due allowance for 
expansion and vibration. 

5. Rail bonds made of a single piece of 
wire with integral rivets. 

6. Rail bonds tightly riveted to the rails 
through holes freshly reamed immediately 
before —— 

7. Rail bonds so placed as to permit con- 
venient inspection. 

8. Rail bonds protected against corrosion. 

9. A very liberal use of heavy cross bonds 
from rail to rail direct, and, in double track, 
extra heavy cross bonds connecting the two 
inside rails. 

10. An underground main or trunk return 
from the power house to track, and there 
connected to each line of rails, and low 
enough in resistance to carry the maximum 
current with but a nominal drop in potential. 

Not one of these requirements is an 
extravagance, but, on the contrary, their 
proper application to almost any electric 
railway in the country would be of immediate 
and lasting benefit. In new constructions 
they would be a positive economy in first 
cost. There is not one of them which 
cannot be adopted in practice, and it seems 
obvious that their complete embodiment in 
any existing road would be immediately 
noticeablein the power house, and eventually 
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Latest European Electrical News. 


The Swiss Society of Compressed Air and 
Electricity, with headquarters at Berne, 
comes out with a new project forthe use of 
the motive power of the river Rbine, near 
the city of Laufenburg. They intend to 
utilize 10,000 horse-power by means of 
proper turbine wheels. The plan is to con- 
struct a subterranean tunnel under the city 
of Laufenburg, through which the water is 
to be conducted to the power station. At 
present the company desires to install two 
500 horse-power and two 250 horse-power 
turbines, the power to be transmitted either 
by compressed air or electricity. The 
expense of the proposed installation is not to 
exceed 5,000,000 francs. 





It is stated that a system of electric com- 
munication on the trains of the whole sys- 
tem of railways under the control of the 
Cape of Good Hope Railway Council is about 
to be carried out. 





Switzerland has recently lost one of her 
brightest and most illustrious sons, M. Jean- 
Daniel Colladon. He died at the age of 84, 
at Coligny, near Geneva. A number of 
scientific investigations and memoirs of the 
highest order were published by Professor 
Colladon. One of the principal ones, that 
sent to the Paris Academie des Science in 
1827, his world-renowned memoir on ‘ The 
Compressibility of Liquids and the Speed of 
Propagation of Sound in Water.” He also 
conducted, together with Messrs. Fourier and 
Ampére, a series of experiments on heat and 
electricity. His most important addition to 
science, however, will always be considered 
‘‘Power Transmission by Compressed Air.” 
The results of his investigations were prac- 
tically realized in the construction of the two 
most famous European tunnels, 7. ¢., the 
Mont-Cenis and the St. Gothard. 





The Stanserhorn Electric Mountain Rail- 
way, which has just been opened for traffic, 
is 3,597 metres long, and is divided into 
three sections. The motive power is sup- 
plied from a central station at Buocho. A 
company has recently been formed with a 
capital of $50,000 to construct and operate 
an electric street railway between St. Moritz 
Bad and Dorf. Another electric mountain 
railway project in Switzerland is for one up 
the Frohnalpstock. It is under contempla- 
tion to construct an electric street railway at 
Davos (Grisors). 





A very important enterprise has been 
started in Lyons, and is now being consid- 
ered by the municipal authorities. Messrs. 
Georzi and Granotier have offered to provide 
the city of Lyons with water power, the 
water to be used both for household and 
industrial purposes. It is proposed to take 
the water from the river Rhone and lake 
Annecy, and the total expense of the enter- 
prise is estimated at 66,000,000 francs. In 
return the city of Lyons will give the com- 
pany a concession for 50 years, without, how- 
ever, appropriating a dollar for the execution 
of the work, which is to be performed 
entirely by and upon the sole responsibility 
of the applicants. After the expiration of 
the concession the entire installation becomes 
the property of the city, and it is further- 
more stipulated that the city receives one- 
third of the net income as soon as the latter 
exceeds seven per cent. of the capital 
invested. In this case the money received 
by the city shall be used for the reduction of 
the existing rates for electric power. The 
prices now established are 1.00, 1.10, 1.20, 
1.30, 1.40 francs per kilowatt hour in case 
the customer pays not less than 6,000, 4,000, 
2,000 or 1,000 francs yearly. The city is to 
pay 0.60 franc per kilowatt hour, and for 
this low price the authorities contemplate to 
light the city exclusively by arc lights. 





At the annual meeting of stockholders of 
the Swiss Société pour I'Installation de Sta- 
tions Centrales Electriques, held July 31, 
1898, at Zurich, it was moved to increase 
the capital stock 100 per cent., making it 
now 500,000 francs. 
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It is stated tbat the British Telegraph 
Department is experimenting between Lon- 
don and Liverpool with the view of substi- 
tuting the Hughes recorder for the Morse 
instrument in the sending of press messages. 





We learn from an article in the Rerue de 
l Eléctricité, published at Berne, Switzer- 
land, that the Swiss railroad corporations, 
acting upon the circular sent out by the 
Federal Government, July 17, 1888, have 
equipped 175 first and second class cars with 
electric light, and that they are now con. 
sidering the propriety of introducing this 
method of illumination for their entire 
rolling stock. 





The Tokio, Japan, Electric Light Com- 
pany has declared a dividend of 7.6 per 
cent. for the last financial half year. 





An important extension of the telegraphic 
system of the Phillipine Islands is about to 
be carried out, it having been decided to 
lay a submarine cable from Luzon Island to 
Panay Island, one from Panay Island to 
Negros Island, and one from Negros Island 
to Zebu Island. Tenders are at present 
being invited for this important contract by 
El Ministerio de Ultramar, Madrid, Spain. 





The Austrian Minister of Commerce and 
the Bavarian Government have concluded 
an agreement for the establishment of tele- 
phonic communication between Salzburg- 
Hallein and Reicherhall-Berehtesgaden. 





An interesting return which has just been 
published shows that the gross revenue of 
the British telegraphs, which amounted in 
1870-71—the year when the whole of the 
telegraphic system in Great Britain was 
taken over by the State—to £801,262, has 
risen to £2,528,423. The expenditure has 
increased from £462,762 in the former period 
to £2,688,789 for 1892-938. It will, there- 
fore, be seen that the expenditure this year 
exceeds the revenue by £155,366. In the 
present year the sum of £96,989 has been 
set apart for extensions of the system. 





Messrs. Siemens & Halske, of Berlin, have 
for some time been engaged on the work of 
establishing an electric tramway in the city 
of Bucharest, Roumania. This is now rap- 
idly approaching completion, and it is ex- 
pected that the line will be put in operation 
early in October. 





The illustrated catalogue of the Société 
Générale des Téléphones, Paris, 1893,deserves 
more than a passing notice. It is a little 
electrical compendium, full of interesting 
data and valuable illustrations. Among 
other novelties, it describes the Krebs-Ader 
telephone, largely used in the Paris auto- 
matic fire-alarm boxes, 





An important step is just being taken at 
Greenwich Observatory, it having been 
decided to put down a plant for the electric 
lighting of the building. A gas engine will 
be used to drive the dynamo, and to prevent 
any effect on the magnetographs, the 
dynamo will be enclosed in a triple iron 
shield. 





The motive power necessary for the light- 
ing of the city of Borschach, Switzerland, 
will be furnished by the little river Sitter, 
which is about 114 kilometres distant from 
the city. It is stated that 1,750 litres per 
second is the minimum quantity of water 
which may be taken from the river. 





Edison Lamp Injunctions. 

Judge Lacombe, of the United States Cir. 

cuit Court, granted a preliminary injunction 
last week to the Edison Electric Light 
Jompany and the Edison Illuminating 
Company, restraining the Mount Morris 
Electric Light Company and the United 
Electric Light and Power Company from 
using incandescent electric lamps infringing 
on the Edison patents. Judge Lacombe 
said that he would not interfere with the 
lights at present in use, but would give a 
reasonable time for a change to non-infring- 
ing lamps. An appeal from Judge La- 
combe’s decision will be taken to the Circuit 
Court of Appeals. 
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The reports of the principal railroads show 
that the passenger traffic to the World’s 
Fair is steadily and largely increasing. This 
is proper. Let every one go who can. 





It is practically settled that the World’s 
Fair will close on October 31. This leaves 
but one month in which those who have not 
visited the White City may take advantage 
of an opportunity which may never come 
their way again. 


The Western Union Telegraph Company 
has gone back to its old system of paying its 
employés on the ist and 15th of every 
month. The weekly payment law has been 
construed to cover only laborers and ser- 
vants (wage earners), while salaried employés 
areexempt. This legal opinion applies to 
private as well as municipal corporations. 
This movement on the part of the Western 
Union will doubtless be watched with inter- 
est by other electric corporations. 


We present to our readers on page 68 of 
this issue a brief sketch of Mr. Tesla’s 
latest achievements. Figures are not given, 
because the apparatus has not reached that 
state of mechanical perfection at which it is 
expected, sooner or later, to arrive. Suf- 
ficient to say, however, that with one of bis 
oscillators and generators, each weighing 
but a few pounds, he has brought to burst- 
ing a 59 candle-power standard incandescent 
lamp. He has furnished us with a means of 
obtaining great outputs with almost mini- 
mum masses of metal. The oscillators have 
a promising future before them, and we 
await with interest their development. 





Mr. Thos. J. McTighe’s report on ‘‘ The 
Return Circuit of Electric Railways,” read 
before the Street Railway Association, of 
New York State, and published in full else- 
where in this issue, is a very interesting 
contribution to the meagre literature on a 
very important subject. The ‘solid one- 
piece” rail bond referred to will be found 
fully described and illustrated in the ELEc- 
TRICAL Review for December 3, 10 and 17, 
1892. In certain respects Mr. McTighe has 
pursued his investigations to a greater extent 
than has ever been done before, and street 
railway men will do well to study carefully 
the results he has obtained. 


BRAKES FOR ELECTRIC CARS. 

It has now become an established fact that 
the element of danger in electric cars is the 
comparatively great speed at which they 
travel. With perfected construction either 
overhead or underground, we need have little 
to fear from the heavy currents. The speed 
attained, being unusual in crowded thor- 
oughfares, makes the necessity for a means 
of perfect control over the motion of the car 
at once apparent. The efficiency of brakes 
then becomes a matter of the greatest import- 
ance. On level roads, such as are in the 
majority in this part of the country, air 
brakes are valuable in emergencies, but 
even where the wheels of a _ rapidly 
moving car are absolutely rigid on their 
axles, we have seen a car travel for 
a distance of at least 20 feet, and it is 
possible that had the speed been up to the 
limit, the distance for stopping would have 
been increased perhaps half again as much. 
This is too far to beof any service where 
human life is in danger. What then is the 
remedy? Ifthe car slides on a greasy or 
wet rail some blocking device is the only 
thing which will stop it and avoid imminent 
danger. A center rail of cogs or a counter- 
balancing weight would seem to possess 
obvious advantages and obvious disadvant 
ges. A runaway car is indeed a dangerous 
thing, and some means should be provided 
either to cause a derailment, without over- 
turning, or a traveling trailing clutch should 
be provided with sufficient mechanically 
controlled grips to cause a certain stoppage 
when required. 











CIRCUIT BREAKERS FOR TROLLEY 
LINES. 

No one will admit for an instant that 
poorly constructed overhead trolley line 
conductors should be allowed to remain sus- 
pended in midair, a constant menace to 
pedestrians and horses; and few directly 
concerned in the lines will admit that such 
construction work does exist. For some 
unknown reason circuit breakers for causing 
a stoppage of the current when the trolley 
conductor parts, are not used as extensively 
as they should be. They have their uses, 
they are a necessity, and some very good 
reasons should be given why they are not 
employed by the companies. 

That perfect overhead work is essential to 
the security of the public is not a difficult 
problem to fathom. The solution is simple. 
Ride in one of the cars when the trolley wire 
breaks and watch the tenderness and care 
shown by the motorman and conductor, who, 
sometimes with forked branches of trees, 
try toremove the wires out of the way of 
the passers. The line becomes blocked, the 
current is shut off at the power house, and a 
gang of workmen are sent to make the nec- 
essary repairs. All of this takes time, and 
the wire must be protected from fool-killers 
who have a suicidal mania. It is strange to 
watch the crowds who morbidly watch the 
parted wires. Last week in Brooklyn one 
of the above-mentioned individuals, with an 
idiotic smile on his face, was observing the 
exertions of a couple of the employés of the 
road who were making efforts with branches 
in their hands to get the wire out of harm’s 
way. 

‘‘Say,” he exclaimed, ‘‘dat wire ain’t 
loaded,” and he grasped the wire in his hand 


to oblige them, but he dropped it quicker to 
oblige himself. The wire was hot. Luckily, 
or, shall we say, unluckily, the current had 
been turned off just a few moments before. 
All this anxiety may be avoided by using 
efficient circuit breakers, and perhaps a life 
might be saved by their general adoption. 





Said a prominent New York business man 
recently : The financial depression has been 
almost universal in this city. There are 
but few businesses that are unaffected. 
Among them may be mentioned the tele- 
graph business ; for either unusual prosperity 
or adversity is bound to produce an agitation 
of correspondence. The increase is percepti- 
ble. It makes no difference what kind of 
excitement affects the people they are bound 


to let their friends, acquaintainces or business 
correspondents know about it. Rapid com- 
munications are desired, and wether the 
news be for the benefit of the individual or 
of the masses, the telegraph becomes the 
medium. 
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LETTERS FROM A LABORATORY.— 
LXIYV. 


BY JULIAN A. MOSES, 


‘* Would you like to see magnetic gold ?” 
asked a dentist recently. 

I signified that I would like’to see some 
of the precious metal which possessed that 
property. 

‘* Well,” he continued, ‘‘I have seen crys- 
talized, sponge and adhesive gold, but I 
must confess that until Jast week I had 
never seen magnetic gold.” 

Whereupon, he went over to his operating 
table, and. with a pair of delicate pliers 
picked up a piece of foil which was laying 
upon a small porcelain dish. Nothing 
extraordinary was noticeable about this 
proceeding uutil he attempted to pick up 
another small piece of gold, simply by 
touching the piece he held between the 
points of the pincers to the second which 
lay upon the dish. Under ordinary circum- 
stances the second piece of foil would have 
stuck to the first, because of the adhesive- 
ness common to dry gold foil, but the 
dentist took the precaution of breathing 
upon the piece which lay upon the dish so as 
to deposit upon it a thin film of moisture. 
This prevented cohesion of the molecules. 
But he found by a little experimenting that 
when he put the gold, held between the 
pincers, into the flame of a Bunsen burner 
for a second or two, and then applied it to 
the gold in the dish, no attraction, adhesion 
or cohesion was noticed. Evidently. thought 
he, the flame destroys the magnetic quality 
of the gold. 

Believing this to be the case he continued 
in this line of experimenting, but he reasoned 
incorrectly when he substituted platinum 
forceps for the steel ones he had previously 
used to obtain the same effect. The same 
effect was noticed, but this led him to believe 
that it was the gold itself which possessed 
the magnetic quality and did not merely 
carry the lines of force, as he had at first 
suspected, when he found that the steel 
forceps were slightly magnetized. 

Still thinking that the gold possessed 
decided magnetic qualities, seeing no other 
possible obvious cause, he continued experi- 
menting in this direction, until] shortly, be 
accidentally, perhaps, found that the piece of 
gold attracted bits of paper. Here, then, 
was the solution. It wasa static and not a 
magnetic effect. 

He tried the attraction, using bone forceps, 
and no results were noticed. He, or some 
part of bis clothing, then, was the source of 
power, and it needed but little reasoning to 
show that friction between the soles of his 
shoes and the soft Moquet'e carpet underfoot 
was sufficient to produce a static charge in 
the piece of gold held in the forceps, and thus 
electrify it. Once the cause became evident, 
all doubts were at an end, and the phenom- 
enon was easy of explanation. 

Tne reason why the flame of the Bunsen 
burner destroyed the supposed *‘ magnetic 
quality ’ was that the flame served as a con- 
ductor through which the charge escaped to 
the earth, thus making the piece of gold 
neutral. 

This would serve as an example of how 
useless it is to arrive too hastily at conclu- 
sions, and how much wiser and more prac- 
tical it is to think twice before acting once. 
He was a wise man who first made use of 
this phrase and acted upon it, but a more 
modern wise man recently stated that, in 
these high pressure times, where once a thing 
is done it is done forever, it would be much 
better to think a great many times before 
acting. 

The above example shows how easy it is 
to be misled by trifling indications in experi- 
menting. Still, it must be remembered that 
the indications are always correct ; itis our 
interpretation of them which is liable to be 
faulty. Better by far would it be to reserve 
our decisions on matters which seem unim- 
portant at the beginning, but which would 


probably assume considerable proportions if 
allowed to continue without due and proper 
consideration, and, agreeing with Davy 
Crockett, to be sure we are right, then go 
ahead. 
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CORRESPONDENCE. 


OUR BOSTON LETTER. 

The Roxbury Rapid Transit Committee 
has submitted its report on the rapid transit 
bill, and strongly condemns the measure in 
its present form. In the opinion of the 
committee the bill asit now stands is an 
admirable scheme to keep rapid transit out 
of the city, by compelling the adoption of a 
bad route at an enormous expense, and of 
insufficient length,to enable it to earn interest 
ou the cost of construction. They strongly 
recommend the defeat of the measure at the 
polls, and that another effort be made to 
bring the matter up before the next 
legislature. 

The New England Telephone Company are 
making strenuous efforts to get their entire 
system underground, and, strange to say, are 
in some places meeting with considerable 
opposition. The matter was brought up 
before a special session of the Newton city 
council on the evening of September 11, and 
the importance of granting the telephone 
company the privilege asked was strongly 
urged, the assurance at the same time being 
given that they were prepared to begin the 
work at once. The council have not yet 
rendered their decision, and it seems strange 
that any hesitancy should be shown by them 
in granting what is obviously an advantage 
to all concerned. 

The Great Interest shown in the immense 
sale of dry goods in New York, on the 14th 
inst., and the very fair range of prices main- 
tained thereat, has caused a strong feeling of 
encouragement among Eastern manufactur- 
ers, as denoting that confidence among 
buyers is rapidly being restored, and giving 
positive evidence of the real state of the 
market. The sale is looked upon as a fore- 
runner of a brisk fall trade, and the general 
opinion seems to be that most of our great 
mills and factories will soon be again in 
operation. Electrical men will benefit largely 
by the resumption of these industries, as elec- 
tricity has become an important factor in 
mill work, and many contracts for installa- 
tions of various kinds are but awaiting a 
more favorable outlook for their consum- 
mation. 

At a Recent Meeting of the officials of the 
Rockland & Abington Electric Railroad 
Company it was decided to double the cap- 
ital stock of the company to $120,000. It 
was also voted to extend the line as far as 
South Weymouth this fall, if possible. The 
Brockton line will be completed as soon as 
possible, after which work will be com- 
menced on the South Weymouth division. 
There are many applicants, it is said, for the 
stock of the company. A petition was 
received from the peopleof East Weymouth, 
asking that the line be extended in that 
direction as soon as_ possible, and the 
directors thought favorably of the scheme. 
The present power is sufficient to supply the 
new roads, and it is thought that Hingham 
will be the next point for the road to reach, 
and then Nantasket. 

The Underwood Manufacturing Company 
of this city report excellent results in the 
shape of foreign orders from their exhibit 
at the World’s Fair, and are naturally well 
pleased at the appreciation of their goods 
shown by foreign buyers. A representative 
of one large house doing business in Ger- 
many and Austria wired a $3,000 order 
for Underwood  cotton-leather _ belting 
from New York, just before boarding the 
steamer for home. The Underwood Manu- 
facturing Company are also selling agents 
for the Dodge pulleys, which are used in 
such large numbers by the power plants at 
the Exposition. They were awarded the 
entire contract for Machinery Hall, and have 
supplied so many other exhibitors from their 
immense stock on the grounds, that more of 
their pulleys are in use than all other makes 
combined. 

Messrs. Westinghouse, Church, Kerr & 
Company, of this city, have just closed a 
contract for the entire electrical equipment 
of the new Union station of the Boston and 
Maine Railroad, now under process of con- 
struction. The plant, when completed, will 
be one of the most comprehensive and thor- 
oughly equipped railroad outfits in this 
country, and will be used for both lighting 
and power purposes. Two Westinghouse 
generators, coupled direct to compound con- 
densing engines of 200 horse-power each, 
will furnish current to about 4,000 incandes- 
cent lamps for interior lighting, and two 
more of equal capacity will supply power 
for operating drawbridges, turn-tables, ele- 
vators, coal hauling machinery, etc. Ino 
addition to these there will be two more 
compound engines of 200 and 100 horse- 
power respectively, driving alternate cur- 
rent machines for track lighting and signal 
towers. The boilers will be equipped with 
the mechanical draft system, thus doing 
away with a 200 foot chimney, which would 
otherwise be required. This will serve to 
give a general idea of the work in hand, 
full particulars of which will follow. 


The Beacon Vacuum Pump and Electrical 
Company of this city are meeting with 
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extraordinary success in the sale of the 
‘** New Beacon” lamp, and their daily orders 
are already largely in excess of their former 
production. So marked is the increase of 
business that they have been obliged to secure 
additional factory space, and will soon be 
in a position to double their present output. 
Sufficient time has now elapsed to practically 
demonstrate some of the good qualities of 
the new lamp, and it has more than fulfilled 
the claims made for it by the inventors. Its 
life has been found to be even longer than 
that of the old type, and the improvement in 
vacuum upon burning, and the almost 
absolute freedom from discoloration, are 
very remarkable qualities in the lamp, and 
promise unusual length of life. There are 
at least 200,000 of the new lamps in use at 
the present time, most of which have been 
burning for the past four months. Other 
manufacturers have been quick to see the 
advantages of the ‘‘New Beacon,” and several 
have already secured licenses for their manu- 
facture. The total number of companies to 
whom this privilege will be granted has 
been limited to six, and the full number has 
been spoken for, and negotiations are now 
under way which will be heard from shortly. 


Boston, September 23. mS. Tee 





WORLD'S FAIR NEWS. 
Mr. Greenwood, agent for Kerite wires at 
San Francisco, Cal., is viewing the sights at 
Jackson Park this week. 


J. Elliott Smith, superintendent of the fire 
department and electrical appliances in New 
York city, is here this week with his family 
doing the Fair. 


The Jury on Awards for Electricity Build- 
ing have nearly completed their labors, and 
over one-half of the exhibitors receiving 
medals, will have their names and articles 
of merit announced to the public next week. 


The Question of Extending the Fair until 
December 1 was practically settled by the 
Executive Committee at a meeting held 
Wednesday night, last week. The directors 
are to take final action, but there is no doubt 
as to their approval of the decision. All 
efforts to have Congress extend the time 
have been abandoned, and the Executive 
Committee decided informally not to extend 
the period of the Exposition for one day, 
and visitors who wish to see the White City 
in all its glory must make their plans to do 
so before October 31. 


The Officials did a wise thing when they 
decided to have the fireworks display in the 
grand basin and around the court, instead 
of on the lake front as heretofore. The dis- 
play was made for the first time in the 
court Wednesday evening this week, and 
those who witnessed it will never forget the 
spectacle. The effects of the colored lights, 
the electrical illuminations, the electric 
fountains and the search lights thrown upon 
the grand basin, which was filled with craft 
of every description, made a picture which 
pen could not describe. 


The Fourth Annual convention of the 
National Phonographic Association is in ses- 
sion here this week with headquarters at the 
Victoria Hotel. There is a good attendance 
of delegates from almost every State. Offi- 
cers for the ensuing twelve months chosen 
at the meeting Wednesday of this week are 
as follows: President, Major A. W. Clancy, 
Chicago; vice-president, Ed. Benson, Omaha; 
secretary, W. S. Gray, Chicago; treasurer, 
R. T. Haines, New York. The meetings 
are held in the forenoon, and the time occu- 
pied by reading of papers and discussions, 
while the balance of the day is pleasantly 
spent at the White City. 


The Latest Exhibit installed in Electricity 
Building at Jackson Park is that of the 
Hicks-Tray Electric Door Company, of this 
city. Their display consists of doors of 
various description which are opened and 
closed by electricity. The manner of oper- 
ating was first conceived by R. F. Tray in 
1891, who, at this time made working models 
of the idea, but on account of some difficulty 
which had to be overcome was not satisfied 
to put them uponthe market until the defects 
could be perfected. Mr. Oliver H. Hicks, 
an inventor of much merit, owning patents 
on 50 different articles, became associated 
with Mr. Tray in 1893, and during the past 
eight months, through the combined efforts 
of these two gentlemen, they have succeeded 


in getting the doors to operate to their entire 
satisfaction. The fundamental parts of the 
mechanism are the circuit closing mat, a 
small electric motor, a magnetic clutch, and 
an electro magnet controlling the switching 
mechavism. As the door stands closed a 
sligut current is flowing through the mag- 
nets of the clutch, holding the door shut. 
The instant one steps upon the mat on either 
side of the door he closes the circuit of the 
magnet which operates the switch in the 
motor and clutch circuit. The switch flies 
open cutting out the clutch magnet, thus 
freeing a cam spool which forms the arma- 
ture of this magnet and which winds upon 
itself the cord that closes the door. This 
allows the spool to pay off its cable, and then 
the door swings open, propelled by a spring 
whichis compressed by the closing of the door. 
So long as one remains on the mat the door 
remains open, but as soon as the mat is 
released the magnet in the motor circuit is 
cut out, allowing the switch in the motor 
circuit to close, and the motor winds the 
door shut. As it reaches a closed position a 
finger extending above the door throws a 
second switch in the motor circuit, which 
cuts out the motor, leaving the door in 
charge of the clutch. The exhibit attracts 
much attention, and several members of the 
electrical fraternity, who were in the city 
attending the recent congress, examined 
it and pronounced it an assured success. 
A stock company will soon be formed to 
manufacture these doors on a large scale, 
and they will no doubt meet with a large 
sale, as they will be found most convenient 
for public buildings, offices, stores and pri- 
vate dwellings. M. J. B. 
Chicago, September 21, 1893. 





Wall Street and the Electrical Stock 
Market. 


Pronounced inactivity, bordering on stag- 
nation, has been the principal feature of the 
market this week. The failure of the Senate 
to repeal the Sherman law is regarded by 
many as the principal cause of the inactivity 
of the market, although it is predicted that 
the law will be repealed before November 1. 

A slightly increased demand for commer- 
cial paper has sprung up, and time money is 
generally unchanged and money on call is 
more plentiful. 

The bond declines for the week were Gen- 
eral Electric 5’s, 34 point, and Edison Elec- 
tric Illuminating 5’s, 3 points. General 
Electric was sold today by brokers who 
often execute orders for interests identified 
with the management. There were no devel- 
opments in regard te the property, but it was 
asserted that long stock has apparently been 
sold whenever a chance to market it occurred. 
Rumors in regard to General Electric, some 
of them very sensational in character, are 
flying thick and fast, but it is almost 
impossible to verify any of them. It is 
safe to say that history is being made 
very fast in this company, and that if 
any disastrous results follow they will 
be owing more to internal dissensions in the 
board of directors than to business compli- 
cations. The reported cutting loose of the 
Fort Wayne Electric Company from Gen- 
eral Electric had no significant effect on the 
price of the latter stock. Well informed 


people already knew that Fort Wayne was 
and always has been an independent com- 


any. 
. Edison Electric Illumivating sold to-day 
at 9414, and its lowest price for the week 
was 94. General Electric sold to-day at 4814, 
orgs Me 455¢ during the week. The 
price of Western Union to-day was 8354. 

Tne closing prices of electric securities on 
the Boston Stock Exchange to day follow: 


Bid. Asked. 
Edison Electric Iliuminating.... —_ 125 
General Electric. ............+.++ 4614, 
General Electric pf...... ....... 71 80 
Lamson Cons. Store Service.... — 18 
Westinghouse Electric.......... 2lig 221 
Westinghouse Electric pf ....... 42 44 
Fort Wayne Electric............ 4k 5 
Thomson-Houston Tr. Securities 
(series D.).... 0.0 ccc eeeeees 5K 


New York, September 23. 





American Institate of Electrical 
Engineers. 

At the regular monthly meeting of the 
Council of the American Institute of Elec- 
trical Engineers, held on September 20, 48 
associate members were elected. 
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PERSONAL. 

Mr. Samuel Inasull, president of the Chi- 
cago Edison Company, was in New York 
recently. 

Professor Silvanus P. Thompson was a 
passenger on the *‘Lucania,” which sailed on 
September 16. 

Dr. Albert C. Crehore, of Cornell, has 
been appointed assistant professor of physics 
at Dartmouth College. 

Mr. Jobn M’Ghie, advertising and press 
agent for the General Electric Company, is 
visiting the World’s Fair. 

Mr. H. B. Cram, general manager of the 
Bernstein Electric Company, of Boston, was 
in New York the other day. 

Mr. Geo. P. Low, of San Francisco, elec- 
trical inspector of the Pacific Iosurance 
Union, was a recent visitor in Boston. 

Mr. E. E. Bartlett, the well known en- 
graver and printer of this city, is convalesc- 
ing from a severe attack of typhoid fever. 

Major J. M. Brown, of the American Bell 
Telephone Company, ran over to New York 
from Washington, D. C., for a little visit 
last week. 

Mr. Austin Corbin has stated most posi- 
tively that he is not one of a syndicate 
which proposes to build an underground 
electric railway in New York city. 

Mr. Prentiss Cummings, vice-president of 
the West End Street Railway Company, of 
Boston, is mentioned as the successor of 
Henry M. Whitney as president of the com- 
pany. 

Mr. W. C. Bryant, of the Bryant Electric 
Company, Bridgeport, Conn., was in New 
York recently, and reported that business in 
his line was considerably better than for 
some time past. 

Mr. F. J. Quinn, superintendent of sup- 
plies for the Sunset Telephone and Tele- 
graph Company, of San Francisco, was in 
New York last week exchanging experiences 
with telephone people. 

Mr. Nicholas Minor Goodlett, Jr., until 
recently examiner of electrical inventions at 
the United States Patent Office, has estab- 
lished himself as a counsellor-at-law and 
solicitor of patents in the Potter Building, 
38 Park Row, New York. 

Mr. H. L. Burdick will in future be in 
charge at 487 Broadway, N. Y., of the city 
oftice of the National India Rubber Com- 
pany. Mr. Burdick is an able representative 
of a good company, and the ELEcrrical, 
Review wishes him full success. 

Mr. W. F. Forby, of Fort Worth, Tex., a 
prominent electrical man, was a New York 
visitor last week. Mr. Forby reports electric 
light and electric railway work quite active 
in his State, notwithstanding the hard times, 
and the outlook for new business is particu- 
larly good. 

Miss Bertha Lamme, of Springfield, O., 
was recently graduated from the Ohio State 
University with the degree of electrical 
engineer. She is said to be the first woman 
upon whom the degree has been conferred, 
and is reported as having already secured a 
position with the Westinghouse Electric and 
Manufacturing Company. 

Mr. W. H. Preece, official delegate to the 
Electrical Congress from Great Britain, was 
in New York during last week, and inspected 
the Metropolitan telephone system under the 
guidance of General Manager U. N. Bethell, 
Engineer J. J. Carty and Herbert Laws 
Webb, who is Mr. Preece’s nephew. Mr. 
Preece sailed for home on Saturday on the 
Etruria,” after a six weeks’ stay in America. 

Mr. Frederick L. Ames, who died on 
September 13, was born in 1835. He was 
graduated from Harvard in 1854, and had 
been one of the most liberal donors to that 
institution. Owing to his modest manner of 
giving, it is impossible to estimate the 
amount of his gifts to the college, but there 
is a record of at least $60,000 in the past 10 
years, Mr. Ames’ house in North Easton, 
Mass., where are the big plough company 
works which bear his name, is a veritable 
palace, and his winter home in Boston, 
although of a humbler style than that of his 
brother, ex-Governor Oliver Ames, is one of 
the best of the mansions on the Back Bay. 
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THE MECHANICAL AND ELECTRICAL 
OSCILLATORS OF NIKOLA TESLA. 


“ Obedience, 
ane of all genius, virtue, freedom, truth, 
Makes slaves of men and of the human frame 
A mechanized automaton.’’—Shelley. 


Thus has it been with nearly all projectors. 
Pioneers into the unknown have felt their 
power when they saw the unlimited stretch 
before them. 

A great man upon being asked how he 
‘managed to accomplish more than others, 
replied, ‘‘I just do a little bit more than any- 
body clse has done.” 

It has been said that a genius is one who 
takes infinite pains, and that he is born, not 
made. These statements hardly seem to 
reconcile themselves to each other, unless 
it be, the power of intense concentration and 
of almost limitless energy is a divine gift. 

Incidents amount to nothing unless they 
are recognized and appreciated. The hum 
ming tea-kettle with its latent power was 
the vision on the wall to him who first 
recognized its importance. The frog legs 
of Galvani was but an accepted hint to 
those who laid the foundation of our grand 
and growing science. As in the life of man, 
where his advent is a bright spot in his 
history, so these pioneer discoveries were the 
beacons which showed the way to higher 
and more useful things. 

We are almost tempted to change the 
words of the wise and woridly Solomon, 
who said, ‘‘ There is nothing new under the 
sun,” to, ‘‘ There is nothing old under the 
sun.” All fields present vast possibilities in 
their cultivation. The fruits to be obtained 
from these rich and geverous soils are only 
to be procured by those who work to gather 
them, 

Launched as we are into the realms of 
imaginative science, we cannot help but 
realize that it is the severely practical which, 
in the end, advances us most. Progress, 
strong and steady progress, having the 
inertia of a master mind, is full of possi- 
bilities. He who is free, untrammeled and 
backed with a store of. the essentials that 
have gone before; he who lives in a world 
of his own and hasa strong mind in a strong 
body, is bound to produce that which will 
startle ploddersin the beaten paths well worn 
by those, the multitude gone before. 

Few are they who can say: ‘‘I am as 
free as Nature’s first made man.” 

He then who profits by the experience of 
others and follows his own line of thought 
approaches a certain state of freedom; but it 
is merely comparative. 

‘On their own merits modest men are 
dumb.” 

Some men have said that while Nikola 
Tesla has produced wonderful results, he 
has given the world but little of practical 
value. Those who have been careless enough 
to make this statement have evidently not 
realized that of which they spoke. Was the 
voltaic pile the dynamo of to-day ? Was the 
solipile the steam engine of the present ? 
A little reflection will show us that Mr. 
Tesla is a pioneer; but above all, that he is 
essentially a practical and efficient econo- 
mist. He has eagerly and unceasingly 
searched for radical defects in existing ma- 
chines. He has patiently sought for losses 
in efficiencies, which, to the ordinary experi- 
menter, were considered a matter of course. 
His work during the last few years, as the 
public has imagined, was in the line of 
effects due to currents of high frequencies, 
and a method of transmitting intelligence by 
means of electrical waves to almost limitless 
distances on the earth. And the public have 
been right ; but little did they imagine what 
this man had in store for them. 

A few sceptics may raise their eye-brows 
and say, ‘‘ What does all this amount to?” 
These few may be quickly silenced by show- 
ing to them results. Could anyone ask for 
more? But to those who are impatiently 
waiting and who have a sincere belief, based 
upon previous experiences, that ‘‘the mount- 
ain will not bring forth a mouse, but that 
out of it a greater mountain shall spring 
forth,” I will say: Listen toa simple tale 
which we will call ‘‘The History of an 
Invention.” 

On Friday evening, August 25, Nikola 


ELECTRICAL REVIEW 


‘Tesla startled the assembled scientists at the 
World’s Fair with what he chose to call 
his mechanical and electrical oscillators. 
None knew what he was going to see when 
he read the title of this lecture. None knew 
of the possibilities which would be presented 
by this radical departure in the twin sciences, 
steam and electrical engineering. And here 
is the way in which this last child of Mr. 
Tesla’s brain was conceived. 

While Mr, Tesla was working on his 
motor he realized the need for absolute syn- 
chronism, and this we will call Necessity 
No. 1. 

In his extensive and varied work in high 
frequency currents, he obtained exceedingly 
small efficiencies, due to the fact that the 
north and south poles of his magnets were, 
in many cases, as close as one-sixteenth of 
an inch apart, and the wires which wrapped 
them were one-thirty-second of an inch in 
diameter. Magnify these conditions and 
the practical electrician will readily see how 
the efficiency will be reduced to a minimum, 
This led Mr. Tesla to think that the remedy 
for this defect would be the discarding of 
iron, thus making his armature entirely of 
copper; and to this we will give the name, 
Necessity No. 2. 

His thoughts were not alone on electrical 
engineering. The losses from the furnace 
to the dynamo stood out in bold relief in the 
intricacies of his thoughts. 

One of the most useful devices to man- 
kind is the crank, that means of changing a 
reciprocating motion to a motion of revolu- 
tion. Butin that change, oh what a loss is 
there! That ponderous thing—the flywheel 
of the steam engine—melted into thin air 
over 50 per cent. of the power from the 
piston. We have a maximum resistance, 
practically an infinite resistance, at two 
points, each co-incident with the axis of the 
piston head, and this resistance diminishes 
until we obtain two points which have a 
minimum resistance,and in this passage from 
the infinitely great to the almost infinitely 
small we recognize our loss. 

In our mammoth engines it requires special 
buildings to construct the separate parts, and 
then think of the huge masses of metal— 
necessary evils to the heretofore existing 
steam engines. Advances have been made, 
it is true, and a 12 per cent. loss due to belt- 
ing has been saved by the direct coupled 
dynamos. But before the advent of the 
oscillator few attempts were made to reduce 
this sinful waste from the piston to the fly- 
wheel, and this we will call Necessity Ne. 3. 

Here then are three great necessities, and 
if we may believe the old adage, we should 
expect great children from these great 
mothers; nor have we any cause to be dis- 
appointed. 

Although Mr. Tesla’s mechanical and elec- 
trical oscillators are not, as yet, practically 
perfect, the theories stand and they are 
obviously reasonable and correct. 

We first will deal with the mechanical 
oscillator. We shall see how this device does 
away completely with those accessories 
called the flywheels, regulators and govern- 
ors. Weshall see how the ponderous pile 
of metal to be moved may be reduced to one- 
fortieth its original bulk, and still have its 
efficiency maintained. 

The mechanical oscillator briefly described 
may be pictured by imagining an exceed- 
ingly short stroke piston, and port valves 
which extend completely around the cylinder. 
The oscillations of this short stroke piston 
may be varied in frequency by the resist- 
ance encountered. In practice these oscilla- 
tions need not be more than from 40 to about 
90 per second, and since the length of the 
movement of the piston is slight, its lineal 
velocity is hardly more, if equal, to that of 
an ordinary Corliss engine. Here though is 
where the beauty of the oscillator is apparent. 
It is perfectly regular in its movements. 

To give a better idea of its method of 
motion we can compare it to a swinging 
pendulum which, though we may increase 
its velocity at any point of its swing, its 
time of oscillation is not varied a thousandth 
of a second, provided, of course, that noth- 
ing but gravity and the uniform surround- 
ing medium, the air, affects it. This is 


exactly the case with the oscillator ; if it is 
resisted at any point of its path, or if the 
steam pressure is varied, it makes no differ- 
ence in the time of its ‘‘swing,” and we 
thus have an oscillator which may be made 
absolutely synchronous with other oscil- 
lators, by the addition or subtraction of 
definite weights. Necessity number one is 
thus filled. 

It will be seen also that necessity number 
three is here done away with, for our motion 
is simply a reciprocating one, and we need 
no conversion to a motion of revolution. 
Instead of having a generator whose arma- 
ture revolves, we have one which accommo- 
dates itself to this reciprocating motion, and 
whose armature or field magnets, as the 
case may be, oscillates in a straight line. 
Some, perhaps, will say that this is nothing 
new. Nothing new is claimed for it; it is 
simply an improvement—an improvement 
which accommodated itself to the existing 
conditions required by the mechanical oscil- 
lator. 

Let us take, for instance, the case where 
the armature is directly aud rigidly connected 
with the oscillating piston. A simple form 
of the field magnets would be represented 
by two iron tubes placed concentrically 
—the inside diameter of one twice the 
outside diameter of the other—and imagine 
both these tubes to have such thick walls 
that the inside tube becomes practically 
a rod, the outside tube having the same 
thickness. Let the farther end of these 
two tubes be covered by a mass of iron, and 
immediately underneath this covering,around 
the inside tube, be wrapped the field magnet 
coils. Upon the passage of a current an 
intense field will be produced, and back- 
wards and forwards in this field, near the 
other extremity of the two tubes, does a 
simple coil of wire oscillate with a clearance 
of but a hundredth of an inch on each 
side. This coil of wire is the armature, 
whose axis is co-incident with the axis of the 
mechanical oscillator. Thus we see flywheel 
and governor are thrown aside; a simple 
efficient steam engine is produced and hardly 
a simpler dynamo could be conceived. 
Delicate and absolutely accurate mechanical 
construction is not so necesssary as in the case 
of other machinery of its kind. No Jarger 
tool than a six inch lathe is necessary to 
turn out a 100 horse-power oscillator. Owing 
to its small size the losses due to heating 
large masses of iron are entirely done away 
with. 

Here we have two new devices constructed 
on sound scientific principles. It rests with 
the mechanical engineer to perfect the minor 
details of the mechanical construction of the 
mechanical oscillator, and with the electrical 
engineer to give the finishing touches to the 
electrical oscillator. There is a great future 
before them. 

Who shall they or he be? 

It needs no vivid imagination to hear the 
answering echo of this question as it 
resounds in the minds of the true lovers of 
Nature and Progress; for who can possibly 
know more about this great improvement 
in steam and electrical construction than he, 
the father, who has given life to and tended 
these oscillators with most intense solicitude 
through the progress of theinvention? And 
although the most prominent quality which 
all have observed in Nikola Tesla is his true 
modesty, his apostles should be allowed to 
place his name alongside of those of Franklin, 
Faraday and Henry. JvuLian A. Moses, 

on ee 

Once more has electricity accomplished the 
great feat of reducing distance between cities 
and reducing fares. The link between Law- 
rence and Haverhil], Mass., was completed 
last week and the travel over the road since 
has been something wonderful. And there 
isa good reason for it, and the same reason 


will make the road a paying investment. 
It has shortened the distance between the 
two cities one mile and has also reduced the 
fare one half. The Boston and Maine have 
been charging 20 cents fare between the two 
cities; the electrics only charge 10. 


ae 

The Northwestern Telephone Company is 
running a new line from Hastings to Winona, 
Minn. 





Vol. 23—No. 6 


A Brilliant Electrical Display. 


At the new dry goods store of Wechsler & 
McNulty, Fulton street and Bedford avenue, 
Brooklyn, N. Y., during the past week, one 
of the most brilliant electrical displays ever 
arranged was on exhibition. This new firm 
desired to open their store in a striking man- 
ner, and very wisely solicited the aid of the 
Edison Miniature and Decorative Lamp 
Department, of Harrison, N. J. A few of 
the devices were used at the inaugural ball 
at Washington, in March last, and at the 
Columbian ball in New York city, but the 
majority have never been shown. Over the 
front door of the store on the Fulton street 
side there are two signs forming an arch. 
These are made up of letters composed of 
miniature incandescent lamps. These let- 
ters can be changed very quickly, so as to 
form other combinations and words. These 
two signs read: ‘‘Grand Opening, Wechsler 
& McNulty.” In these two signs there are 
about 560 miniature incandescent lamps, 
giving almost 1,000 candle-power in the 
aggregate. 

Over the door, on the second floor, in the 
corner window, is an automatic electrical 
time clock, which has never before been 
exhibited. The figures on this clock are 
composed of miniature lamps, about 225 
number. By an automatic device these 
lamps are illuminated about four times in 
every minute, thus making it easy to see the 
time, and presenting a brilliant spectacle. 

On the ground floor of the store, in the 
third window, on the Fulton street side, 
next to the main entrance, are three brilliant 
electrical devices. 

In the center there is a wheel with about 
300 incandescent lamps. This waeel is con- 
stantly revolving, throwing out different 
patterns, producing a brilliant kaleidoscopic 
effect. On either side of this wheel are the 
head, wings and claws of a dragon, also 
studded with electric lamps. These fixtures 
being silvered, make a very brilliant effect, 
throwing into contrast the eyes and tongues 
of the dragons all aflame. 

On the Bedford avenue side of the store 
are other features of this display. In the 
first window sits a Japanese juggler having 
a ring of red incandescent lamps balanced on 
a stick held in one hand. By an electrical 
device these lamps appear to be thrown 
round in the customary juggling manner. 

In the next window there is a peacock, 
with a tail nine feet in height and about 
seven feet in width, filled with incandescent 
lamps, which are thrown on and off, making 
an apparent opening and closing of the 
peacock’s tail. 

This is one of the most brilliant pieces ever 
seen, and has never before been exhibited in 
public. In the next window there is an 
eagle hovering above its nest, which is filled 
with illuminated eggs. On the Brevoort 
place side of the building there is also another 
of the kaleidoscopic wheels, revolving and 
displaying different patterns than the one in 
the other window. 

There is also on this side of the building 
the American eagle and shield, the shield 
being filled with about 250 incandescent 
lamps in red, white and blue, producing a 
new and startling effect. This exhibition 
was held every evening last week from seven 
until nine o'clock, and attracted great crowds 
of interested sight-seers. 


OO in 


tee 
The Electric Cutter Company. 

The Electric Cutter Company, 166 Elm 
street, New York, whose ingenious electric 
cloth cutting machine was illustrated and 
described in the ELectrica Review for 
September 23, 1893, inform us that one of 
their machines is cutting 1,000 dozen pairs 
of trousers per week of five and one-half 
days, in a large clothing manufactory in this 
city. The Consumers Electrical Supply 
Company, 13 Park Row, New York, are 
agents for this machine in the New England 
States. 





The first electric railway in Vermont went 
into operation last week at Burlington. 
Fully 2,000 people patronized the cars during 
the day. 
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September 30, 1893 


‘To Cat the Lightning Out of the Sky.” 
THE USE OF THE LIGHTNING ROD IN 
ANCIENT EGYPT. 


As is well known, the entrance to an 
Egyptian temple was by means of a large gate, 
called the ‘‘ pylon,” hung between two great 
towers. On each side of the ‘‘ pylon” stood 
an obelisk and rows of statues of gods and 
kings, between which the worshipers 
approached the temple. Such towers are 
found as far back as the fifteenth century, 
B. C., and in eack there may be easily dis- 
cerned a distinct channel or duct which 
served for the reception of an extremely tall 
mast or flag-staff. They were fastened by 
huge iron bands, or staples driven and 
mortised into the stone wall. 

However, the matter which is of most 
interest to the present generation is contained 
in a few inscriptions, dating back to the 
time of the Ptolemies (823-20 B. C.), describ- 
ing the masts which were raised alongside of 
the towers of the temple at Edfu. Their 
height is stated to be 100 feet, and it is 
expressly mentioned that they are not used 
for decorative purposes, but as the above 
mentioned inscription reads : 


‘* This is the tall pylon of the God of Edfu. 
At the main entrance of the life-giving horn 
there is a pair of tall posts to cut the light- 
ning out of the sky.” 


Another inscription states - 

‘“The masts are made from the wood of 
the ash tree, reach the sky and are covered 
with copper plates.” 

It is evident that such copper covered 
masts were used in the same manner as the 
modern lightning rod. There is, however, 
another very remarkable inscription, which 
shows a second form of lightning rod. 
‘Two tall obelisks are in front of the 
masts, to cut the lightning out of the sky.” 
In other words, the secondary purpose for 
which such great obelisks were erected was 
to safely conduct electricity to the ground. 

It should also be remembered that all 
obelisks terminate in a distinct small 
pyramid, called the ‘‘pyramidion,” and 
according to a number of inscriptions the 
‘* pyramidia” were covered with gold, which 
sparkled gloriously in the sunshine. It is 
more than likely that the points of the 
pyramids were copper sheathed, in fact an 
Arabian writer reports that a copper sheath- 
ing was found on the top of an obelisk in 
the neighborhood of Cairo. 

Thus, it is beyond any doubt that the 
Egyptians understood the value of the light- 
ning rod and equipped their obelisks and 
flag-staffs with copper heads to protect the 
surrounding temple building against light- 
ning. This news is based upon the explora- 
tions and researches of thegreat Egyptologist, 
Prof. Heinrich Brugsch. 


ELECTR RAILWAY AND POWER 
NOTES. 

The Winooski, Vt., line of the electric 
railway, from the junction of Pear] street and 
Winooski avenue to Winooski, was opened 
last week. 


The contract for the power house to be 
built by the Morrisee railroad system at 
Paterson, N. J., has been let. The building 
will cost $60,000. 


It is expected that the trolley line between 
Pawtucket, R. I., and Providence will be in 
operation about October 1. The power will 
be supplied by the Pawtucket Electric Light- 
ing Company. 


The Camden, Gloucester and Woodbury, 
N. J., electric railway cost $473,000 to con- 
struct, and during July and August over 
80,000 passengers were carried in Gloucester 
City from the ferry to the race-track. The 
first day the road was in operation in Cam- 
den over 2,000 passengers were carried. - 


E. M. Boynton, of Salem, Mass., has 
secured the franchise of the People’s Street 
Railway, of West Newbury, and will demand 
at once of the town the $10,000 voted a year 
ago to the holders of the franchise. This 
road will connect with the terminus of the 
Lawrence, Lowell and Haverhill road with 
Newburyport. 


ELECTRICAL REVIEW 


The most extensive attempt to operate an 
electric street railway by means of an under- 
ground conduit is that in Budapest, Hun- 
gary. It is now officially stated that 14,000, - 
0U0 passengers were carried on this road in 
1892, as against 8,500,000 in 1891, the net 
receipts for the last year being sufficient to 
carry forward asurplus of over $10,000, after 
the payment of a dividend of 10 per cent. 


The Brooklyn City Railway Company have 
completed an immense house for the storage 
of electric cars. It is built on a hillside, and 
cars can be run into it from the street level 
at three different stories. The main building 
is 700 feet long and 200 feet wide, contains 
six and a half miles of track, and is capable 
of accommodating 1.000 thirty-four foot cars 
at once. Connected with the building are 
shops for repairs and refitting. 


Work will be commenced early next week 
on the extension of the Columbia and 
Donegal Railway from Lancaster to Marietta, 
Pa. The right of way has been secured 
from all but two property owners, and 
negotiations are in progress for the purchase 
of the right of way from them. The fran- 
chise of the streets of Marietta was granted 
long ago, and the people of the borough are 
very anxious for the road to be built. 


The improvement in the service of the 
Street Railway Company, of Montreal, P.Q., 
is having its effects upon the receipts, which 
continue to show a satisfactory increase. 
The earnings for the month of August just 
past were $76,157.53, an increase of 
$12,103.17 over August, 1892, when the 
receipts were $64,054.36. Tbe number of 
miles run by the cars has increased by 
116,188, the figures being 341,178 and 
224,990 for August, 1893 and 1892 respec- 
tively. The number of passengers carried 
was 1,746,819 last month, as compared with 
1,480,368 in August, 1892, a gain of 316,451. 
The company has now 58 electric motor 
cars on its lines, and is adding to them daily. 


8S. P. Light, Esq., solicitor for the Lebanon 
and Myerstown, Pa., Electric Railroad Com- 
pany, last week filed a petition in the court 
of Lebanon County for an injunction against 
the Philadelphia and Reading Railroad Com- 
pany,asking the court to restrain the defend- 
ant from obstructing the plaintiff and pre- 
venting it from crossing the Reading tracks 
to Avon, two miles east of this city. There 
has been a railroad war at this point fora 
number of weeks, the Reading Company 
having one or two locomotives on the scene 
day and night to prevent their new com- 
peting rival from crossing. For the present 
the electric railway can only run up to the 
Reading tracks, while the passengers have to 
alight and walk across. 


A circular has been sent to stockholders 
of the Thomson Electric Welding Company 
and the American Projectile Company look- 
ing to consolidating them under a single 
management. The Thomson Electric Weld- 
ing Company has an authorized capital stock 
of $1,000,000. That of the American Pro- 
jectile Company is $500,000. It is proposed 
to organize a new company, with a capital 
stock of $1,000,000, and merge the interests 
of both in the new company. As a general 
thing the stockholders have an interest in 
both, and it is believed that by uniting them 
all concerned will be greatly benefited. It 
will cause a reduction of expenses, and in 
many ways the new company will start off 
with advantages which heretofore have not 
been possessed by either of the old ones. It 
is proposed to have one-half the stock 
($500,000) preferred, and one-half ($500,000) 
common. On account of the reduction of 
capital, stockholders will not reeeive share 
for share in the new company. The ratio 
of exchange has been determined after a 
careful analysis of the assets of both com- 
panies by a committee of their stockholders 
having substantial holdings. The preferred 
stock will be entitled to dividends not 
exceeding seven per cent. from the earnings 
of the new company, and any surplus 
beyond this will be applied to the common 
stock. So far as stockholders have been 
consulted, the plan meets with their hearty 
approval. 


A New Suspension Regulator for 
Incandescent Lamps. 

An exceedingly simple and neat little 
device, in the shape of a suspension regu- 
lator or adjuster for incandescent lamps, has 
just been brought to our notice ly Stephen 
Porter & Company, of 384 Atlantic avenue, 
Boston, Mass., the inventors and manufact- 
urers. 

The demand for an appliance of this kind, 
which was simple in construction, easily 
adjusted and which could be had at a reason- 





Fig. 1.—SMALL SUSPENSION REGULATOR 
with LAMP ATTACHED. 


able price, has iong been felt, and in all 
these particulars it is believed this latest 
invention will be found satisfactory. 

In the first place the adjuster is of a con- 
venient size and shape, and is rather an 
ornament than otherwise when in position 
on the cord. The sheet or outer covering is 
of highly polished brass, the corresponding 
halves of which are stamped out of one piece 
of metal, and made to fit perfectly together. 
They are held securely in place by means of 
two brass points at the top and bottom of 
one of the halves which fit into correspond- 
ing slots in the other half. The regulator 
can be attached to any lamp cord while sus- 





Fie. 2.—INTERIOR VIEW OF LARGE Sus- 
PENSION REGULATOR. 


pended, and without removing the cord, 
socket or rosette. A glance at the illustra- 
tions above will show the entire construction 
of the device, and the ease with which it is 
adjusted: 

They are manufactured in two sizes, the 
smaller of which allows for an extension in 
the cord of 30 inches, and the larger of nine 
feet. For office and factory use where it is 
necessary to shift lighis from place to place, 
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this device will be found very useful, as it 
allows full play to the cord when needed, 
and rolls it up out of the way when not in 
use. The spring which actuates the wooden 
spindle is adjusted accurately to the weight 
of the lamp, and holds it in whatever posi- 
tion it is placed. 

Every regulator is thoroughly tested before 
leaving the factory, and will be warranted 
in all respects. The device is fully covered 
by American and foreign patents, and will 
be put on the market at a price which will 
bring it within the reach of all. 

Further particulars will be furnisbed on 
application by Stephen Porter & Company, 
#84 Atlantic avenue, Boston, Mass. 


— 


ELECTRIC LIGHT FLASHES. 
Kennet Square, in Norristown, Pa., was 
lighted last week for the first time by elec- 
tricity. There are 20 are lights of 2,000 
candle-power each. The cost is but $80 per 
annum. 


The Edison Electric Light and Power 
Company, of Kansas City, Mo., last week 
filed articles in the county recorder’s office 
increasing its capital from $225,000 to 
$280,000. 


The business of the electric light company 
at Middlebury, Vt., is constantly increasing. 
There are now in use 800 incandescent lamps 
and 40 are lights, while more are going in 
all the time. 


The common council of Holland, Mich., 
awarded the contract to the Commercial 
Electric Company, of Detroit, to furnish the 
city an electric light plant for $12,000. It 
is to have 60 are lights of 2,000 candle- 
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power, 750 incandescents and an engine of 
150 horse-power. 


W. H. Chenoweth, who was recently on 
trial in San Francisco on a charge of having 
tampered with one of the company’s light 
meters, has instructed his attorney to begin 
suit against the Edison people for $20,000 
damages. The jury in the case acquitted 
Chenoweth on the first ballot, and he says 
he will now proceed to prove a conspiracy. 


A corporation with a capital stock of 
$500,000 has been organized at Trenton, N. 
J., which intends to utilize the old water- 
power used some years ago in producing 
power for a large electric light plant for 
Trenton. Itis proposed to dam the river in 
spite of want of legislation authorizing such 
a work. 


The Worcester, Mass. Electric Light Com- 
pany held its annual meeting last week for 
the election of a board of directors. The old 
board was re-elected as follows: Stephen 
Salisbury, T. M. Rogers, T. C. Bates, 
Loring Coes, Josiah Pickett, A. B. R. 
Sprague, N. 8. Driscoll, Alzirus Brown. 
The board afterwards elected the following 
officers: President, T. M. Rogers; clerk and 
treasurer, H. H. Fairbanks. 


The Berkshire Electric Company, of 
North Adams, Mass., has been awarded the 
contract for putting in 1,000 incandes- 
cent and 20 arc electric lights and five 
motors, aggregating 200 horse-power, at the 
Monument mills, Housatonic. The wires 
will be run from the new dam, where the 
dynamos are located, about a mile to the 
mills, which will ‘be lighted and the 
machinery run by the sme current. 
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Effect of Blood-Letting for the Cure of 
Lightning Shock. 

Our forefathers were satisfied as to the 
good effects of blood-letting in cases of 
lightning shock. Dr. Macaulay, an able 
naval surgeon of last century education, has 
left on record the history of a man who, 
struck down on deck by lightning and being 
entirely insensible, was brought to conscious- 
ness and recovery by the rapid abstraction 
of over 40 ounces of blood. I have not 
myself had the opportunity of treating a 
case of lightning shock in the human subject, 
but an experience of another kind bears 
directly upon the value of the remedy in 
such cases. In experimenting with the 
great induction coil at the old Polytechnic, 
I tried to kill large animals—sheep—pain- 
lessly by an electrical discharge derived from 
a Leyden battery set ‘‘in cascade,” and 
presenting 96 feet of surface. This shock is 
identical with the fatal intense shock of 
lightning, and by passing it once through 
the body of a sheep it rendered the animal 
instantaneously unconscious, to all appear- 
ance dead, and, as I found by one line of 
experiment, actually dead, if nothing more 
were done to it. But in another line of 
experiment the animals so soon as they were 
stricken were removed by the butcher, and 
were subjected to division of the vessels of 
the neck in the usual manner of killing in 
the slaughter house. At first blood flowed 
very slowly from the operation, but in a 
short time the current become freer, and, as 
it became free, the phenomena of active life, 
previously suspended in the animals, 
returned. There was, for a moment or two, 
return of consciousness, of motion, of 
struggle, and those proofs of life that an 
animal passes through, previous to con- 
vulsion, when it is submitted to slaughter 
without shock. 

If we connect the experience of those of 
our predecessors who have successfully 
employed blood-letting for the cure of light- 
ning stroke with the experimental facts | 
have here adduced, the inference is, I think, 
as fair as inference can be, that blood-letting 
is the remedy for the effects of the shock of 
lightning, experiment, equally with experi- 
ence, becoming of clinical value.—7/e« 
Times and Reyister. 
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World’s Fair Visitors. 

The following visitors to the World’s Fair 
office of the ELectTricaL Review in Elec- 
tricity Building registered during the period 
ending September 21 : 

E. R. Knowles, E. E., Middletown, Conn. 

Thos. E. Duncan, Ft. Wayne, Ind. 

2. J. Robinson, St. Louis, Mo. 

E. T. Robinson, St. Louis, Mo. 

E. C. Robinson, St. Louis, Mo. 

W. B. Robinson, St. Louis, Mo. 
Geo. B. Ishan, City of Mexico. 

W. A. Baker, Cincinnati, O. 

F. W. Tenpening, St. Louis, Mo. 
J. Emery Clapp, Boston, Mass. 

A. C. Fletcher, Cleveland, O. 
Ralph Gibson, Philadelphia. 

H. C. Dyer, Philadelphia. 

A. M. Handy, New York. 

E. 8. Rich, E. E., Hudson, Mich. 
J. C. Spaeth, New York. 

C. A. Bragg, Philadelphia.” 

W. R. Bean, Morristown, Pa. 

O. C. Stanton, Bell Tel. Co., Montreal. 
W. C. Hagar, Royal Elect. Co., Montreal. 
Frank B. Knight, Austin, Tex. 
David Bruce, Jr., Rochester, N. Y. 
R. T. Chapin, Rochester, N. Y. 
Charles Ffrench, London, Eng. 

A. T. Knight, Albany, N. Y. 

P. C. Ackerman, New York. 

J. A. Scott, Chicago. 

R. G. Brown, Brooklyn, N. Y. 

Il. H. Eustis, Boston. 

G. H. Young, Philadelphia. 

Geo. H. Lewars, New York. 

Mr. and Mrs. Geo. F. Lyon, New York. 
Thos. F, Clohesey, Cincinnati, O. 
Philip Langtch, Sweden. 

E. J. Brunswick, Paris. 

J. H. Bunnell, New York. r 
E. A. Atchinson, Stanford, N. Y. 
W. Walker, Stanford, N. Y. 

D. N. Harper, New York. 

Jas. Watts, El Paso, Tex. 

H. E. Stevenson, El Paso, Tex. 
W. W. Nicholson, Utica, N. Y. 

E. E. Schlosser, Denver, Colo. 
Herbert Atchinson, Wallingford, Conn. 
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Work on the electric road at Athens, Pa., 
has been resumed. 


ELECTRICAL REVIEW 


Who Wants to Help an Enthusiastic 
Frenchman ? 

A Frenchman living in Rheims, France, 
has written to the editor of the ELECTRICAL 
REVIEW in this flowery style: 

‘*For the last two years I have been pas- 
sionately absorbed in reading your most 
instructive and interesting journal, the 
ELECTRICAL REviIEw, and I wish to tell you 
of the sincere appreciation and regard that I 
have for the manner in which you carry 
out the great responsibility and the way 
in which you support the heavy self-imposed 
burden of directing with the most minute 
care, the collaboration, vast in its entirety, 
of this journal, the most scientific, and the 
most precious among us.” 

The writer then goes on to relate how he 
agrees with us in certain problems of electric 
traction, lighting, etc., and their solutions, 
and later tells us that there is one who has 
devised a submarine vessel which may be 
used as a torpedo boat. 

‘* This unknown, who is he?” 

‘* May I or dare I make him known ?” 

Casting modesty to the winds he tells us 
that he is the inventor, and he then proceeds 
to ask that we interest capitalists, and, if pos- 
sible, the United States government in his 
scheme for constructing his submarine 
vessel. All he asks is merely $20,000. 

Who will help him out ? 

—— > oe" 
LITERARY. 

‘*Consular Reports for September, 1893,” 

has been received. We have received the 
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‘Transactions of the American Institute of 
Electrical Engineers for August and Sep- 
tember, 1893,” in a double number. 

‘* Report of the Tenth Annual Meeting of 
the Street Railway Association of the State 
of New York,” held at the United States 
Hotel, Saratoga Springs, New York, Sep- 
tember 20, 1892, has come to hand. 

The Indian Textile Journal, published at 
3ombay, India, some important 
changes in its staff on August 1. Mr. 
Hugh Monie, who has retired from the 
partnership from that date, continues to act 
as editor of the textile branch of the journal, 
while Mr. John Wallace, C. E., bas been 
appointed editor of the engineering and 
science branches. The business will be car- 
ried on under the name and style of M. C. 
Rutnagur & Co., proprietors and publishers. 

‘Second Report of the Bureau of Mines” 
bas been received from the legislative assem- 
bly of Ontario, Canada. 

‘Arithmetic of Magnetism and Electric- 
ity,” by John T. Morrow, M. E., and Thor- 
burn Reid, M. E., A. M., associate members 
American Institute of Electrical Engineers. 
Cloth, 145 pp., with diagrams and useful 
tables; price, $1.00. Supplied by Exrc- 
TRICAL REVIEW, 13 Park Row, New York, 
on receipt of price. , 

The object of this book is to enunciate all 
those laws of electricity and magnetism that 
are thought to be more directly connected 
with their commercial applications, and to 
give numerical examples of each of these 
laws. The subject is treated ina plain and 
comprehensive manner, Every electrician 
and student of electricity should have this 
book. It is thoroughly up to date. 


made 


Mix’s Fix. 

Edgar W. Mix, an American electrician 
traveling abroad, had rather an unpleasant 
experience on September 14. He was 
arrested at the railway station in Prizmysi, 
Austrian Galicia, as he was about to leave 
for Odessa. The police told him be was 
suspected of being a Russian spy. Mr. Mix 
protested his innocence, but he was still 
detained. He called upon Bartlett Trip, 
United States Consul at Vienna, to interfere 
in his behalf. 

Mr. Mix was born in Columbus, O., in 
March, 1860. Heis unmarried. Soon after 
he was graduated at the Ohio State Univer- 
sity he went to Lynn, Mass., as an assistant 
to Prof. Elihu Thomson. After that he was 
made a foreman, in special charge of tests of 
Watt meters and similar devices. At the 
time of the special electrical exhibition and 
meter tests in Paris, two years since, Mr. 
Mix was sent over as the special representa- 
tive of the Thomson-Houston Company. 
After that he continued on the Continent in 
charge of the development of plants for the 
generation of electricity from water power. 
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A Powerful Light. 


The United States Lighthouse Board has 
received from France a pamphlet describing 
a new lighthouse to be erected off the coast 
of Brittany. The lighthouse will be built on 
Penmarch Point, and will be known as the 
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A Feat on the Intramural Elevated 
Electric Railway at the 
World’s Fair. 

The Intramural Railway at the World’s 
Fair now holds the record for the nearest 
approach to real rapid transit for cities yet 
attained. This railway has been, since its 
installation, the object of considerable inter- 
est on the part of public spirited citizens 
anxious to discover the best means of trans- 
porting large numbers of people rapidly 
from point to point in populous cities. The 
ordinary four-car trainsrun upon this road 
have already proved the advantages offered 
by this system. But for some time the 
managers have felt that the road could 
operate much longer and heavier trains than 
the ordinary ones, and last week it was deter- 
mined to makea trial. The result proved 
satisfactory from every point of view. 

Mr. W. E, Baker, manager of the road, 
late at night started out a train composed of 
one live motor car, two still motor cars and 
nine empty cars. This train, weighing alto- 
gether in the neighborhood of 196 tons, was 
pulled along by the motors without any appar- 
ently greater effort than the ordinary train, 
and mounted the grades and turned the curves 
without any difficulty. This feat may be 
appreciated when it is known that as the 
train turned the loops at either end of the 
road, each of which has a radius of about 100 
feet, the persons in the last car could easily 
have shaken hands with those in the first. 
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Eckmukl Lighthouse. It will contain an 
electric light of 40,000,000 candle-power, 
casting a beam which can be seen a distance 
in clear weather of 63 miles, and in foggy 
weather a distance of 21 miles. The highest 
order of light now in operation in the United 
States lighthouse service can only be seen 21 
miles in clear weather. The light on the 
Eckmuk! Lighthouse is of the ‘lightning 
flash” order. At the usual height of ordin- 
ary lighthouse towers its light cannot actu- 
ally be cast more than 25 miles before it 
strikes the horizon, but beyond that point it 
is reflected in the sky for 38 miles. 
” _— 
Stanley Electric Manufacturing 
Company. 

Owing to the assignment of the Ansonia 
Electric Company, of Chicago, and pending 
settlement of their affairs, the Stanley Electric 
Manufacturing Company have decided for 
the present to sell their goods direct to users, 
and for this purpose they have established 
an office in their building, at 102 Michigan 
avenue, Chicago, and placed in charge Mr. 
John H. Noble. They are prepared to 


furnish transformers delivered in Chicago as 
heretofore, if preferred. They carry a very 
full stock of transformers of all standard 
voltages, and orders sent to the Chicago 
office will receive prompt and intelligent 
attention. All communications should be 
addressed to the Stanley Electric Manufac- 
turing Company, 102 Michigan avenue, 
Chicago, Ill. 
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RAILWAY AT WORLD’s FarR—SHOWING TRAIN CARRYING RAILROAD MEN ON RaILRoAD Day. 


This trial having resulted successfully, 
and the following day being Railroad Day, 
when the great railroad magnates assembled 
at the Exposition, invitations were issued to 
them to ride on the Intramural, and a train 
of eight cars—one motor car and seven 
trailers—was provided. Reference to our 
illustration will show how the invitations 
were accepted. The train of eight cars was 
loaded to its fullest capacity, not less than 
800 persons being carried, and the trip was 
made from the Transportation Building 
along the entire length of the live and back. 
The motors ran smoothly and without hitch 
at their maximum speed, and expressions of 
satisfaction at their operation were heard on 
all sides from the steam raiJroad men. The 
weight of this train may be conservatively 
estimated as follows: 
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7 trailers, 134 tons each............. 9416 

800 persons averaging 120 lbs, each... 96 
NE RS ier cnonsied iesceaae 21216 


This performance may be favorably com- 
pared with that on any steam elevated rail- 
road and when it is considered that it repre- 
sents the next step in advance of the trolley 
car, which itself has been a factor in daily 
life for only five or six years, the doom of 
the steam car seems almost ready for sealing. 
The result attained in this trial speaks well 
for the confidence which the managers of 
the Intramural place in their road and its 
electrical equipment, and can be taken asa 
striking object Jesson by managers and cor- 
porations operating steam railroads in cities, 
as well as those devoted to interurban traffic. 
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ADVANCE INFORMATION. 


New Electric Companies Formed 
and Important Construc- 
tions Projected. 





VALUABLE INFORMATION FOR MANU. 
FACTURERS AND DEALERS. 





We publish below the earliest information 
»btainable relating to new electric railways, 
aew electric light companies and projected 
electric construction of all kinds. Every 
reader will find these columns of special 
interest, and manufacturers and supply 
houses will receive many valuable sugges- 
tions looking to new business by carefully 
watching this department in the ELECTRICAL 
Review from week to week. 





New Electric Railways. 

JAMESTOWN, N. Y.—The State Board of 
Railroad Commissioners has approved 
of the change of motor power on the 
Jones and Gifford avenue extension of 
the Jamestown street railway to elec- 
tricity. 

Scranton, Pa.—The North Scranton 
Transit Company; capital, $50,000. 
Incorporators, Jobn H. Fellows, A. 
Weinschenk, J. George Eisele, Louis 
Morel, Jacob H. Johler and Hansen 
Carpenter. 

NortH Asineton, Mass.—The Rockland 
and Abington Electric Railway Com- 
pany has increased its capital stock to 
$120,000, and will extend the line to 
South Weymouth and probably to 
Hingham. 

Wasutneton, D. C.—A bill for the incor- 
poration of the Washington Central 
Railway Company has been introduced 
in Congress. The line contemplated is 
a long one, extending from East to 
West Washington. The incorporators 
are M. I. Weller. Theodore H. N. 
McPherson, 8. S. Yoder, H. H. Rand 
and George W. Boyd. 

LANCASTER, Pa.—The Electric Railway 
syndicate, headed by J. J. Patterson, 
which recently bought all the electric 
railways in and leading out of this city, 
and which owns the franchise for the 
electric road between Philadelphia and 
Lancaster, has bought the Columbia 
& Donegal Electric Line and the one 
leading from Columbia to Chickies 
Park. 

New Haven, Conn.—The biggest combina- 
tion of the New Haven street railway 
systems has just been completed, in the 
transfer of the State Street & Morris 
Cove Railroads to the New Haven 
Street Railway Company, which was 
incorporated by the last legislature with 
a view of consolidating the local street 
railway systems. This brings the State 
Street, Whitney Avenue and Morris 
Cove Railroads and the Lake Saltonstall 
Roads, soon to be built, all under one 
system. It will consist of 40 miles of 
road, operated by electricity, counting 
in every branch. The officers of the 
new company are: David Corey, presi- 
dent ; George A. Watten, vice-president, 
and G. A. W. Dodge, secretary, treas- 
urer and general manager. 

SAN Francisco, Cat.—The California Rail- 
road Company, running from Fruitvale 
to Leona, wi!l next season establish an 
electric car line service. The plan is to 
lay a third track, over which electric 
cars will be operated, and the steam 
railroad will be retained for hauling 
freigbt. 

WasHincton, D. C.—Senator Gibson has 
introduced a bill to incorporate the 
Washington and Bennings Street Rail- 
way Company. The company will be 
capitalized at $50,000, and will have as 
directors William B. Thompson, Horace 
J. Gray, William E. Clark, Levi Wood- 
bury, Caleb C. Willard and Andrew J. 
Curtis. The company proposes to build 
a line 12 miles long, and is authorized to 
use any motive power, except steam. 
Electricity will probably be adopted. 
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HAVERHILL, Mass.—A vast scheme, whereby 
the entire electric road system of New 
England will be placed under the con- 
trol of one syndicate, is nearly com- 
pleted. The scheme is not only to 
consolidate the various roads, but to 
build a trunk line that will connect the 
principal cities of Maine, New Hamp- 
shire and Massachusetts. The start has 
been made, and a force of surveyors are 
now at work laying out lines from 
Nashua to Haverhill, 40 miles. This road 
will be built in the spring. The Shaw, 
the North Shore Traction, the West 
End and Connecticut companies are 
interested. 

New York Crry.—Marcus Nathan, 1,244 
Broadway, consulting electrical engi- 
neer, has secured a contract from the 
General Electric Company, of Yucatan, 
for furnishing and installing complete 
plants for lighting the cities of Progreso 
and Merida, Yucatan, Mexico, and an 
additional plant for supplying incan- 
descent lights to residents of Merida, a 
city of 65,000 inhabitants. 

Kansas Crty, Mo.—The Edison Electric 
Light Company, of Kansas City, has 
filed articles increasing its capital stock 
from $225,000 to $280,000. 

Scranton, Pa.—The Economy Light, Heat 
and Power Company ; capital, 50,000. 
Directors, William Cornell, William E. 
Hlallstead, Ira H. Burns, Louis E. Watres, 
Lemuel Anerman, Scranton. 

Leroy, ILu.—Leroy Electric Light, Power 
and Heating Company; capital, $10,000. 
Incorporators, L. A. Crumbaugh, A. J. 
Keenan, L. A. Reynolds, Amos Rut- 
ledge and D. Vandeventer. 

GLADsTONE, Minn.—The Gladstone Electric 
Lighting and Power Company has filed 
articles of incorporation. The capital 
stock is placed at $50,000, and the 
incorporators are: John W. Rendrick 
and John Woods, of Minneapolis ; 
Edwin C. Tice, of Gladstone, Mich., 
and Richard H. Relpb, of St. Paul. 

Eau Carre, Wis.—H. M. Hewit, who 
obtained a franchise to operate an elec 
tric street railway ih Eau Claire, has 
asked the common council for an exten- 
sion of time for beginning business. He 
says that on account of the financial 
condition of the country, he cannot 
commence the road until May 1. 


British CotumBraA.—The Vancouver Cen- 
tral Railway will apply to the British 
Columbia legislature for a franchise to 
build a steam or electric railway and 
telegraph and telephone line from a 
point in Vancouver to New Westminster. 


Evizaseta, N. J.—The New Jersey Con- 
solidated Traction Company has made 
application to the Union County Free- 
holders for a franchise to lay tracks for 
an electric road from Newark to Eliza- 
beth. 

BALTIMORE, Mp.—The Canton, Sparrow's 
Point and North Point Railroad Com- 
pany, capital, $500,000, has applied for 
articles of incorporation. The company 
will build an electric road from Canton 
to North Point, about 12 miles. The 
incorporators are F. W. Wood, Joseph 
B. Foard, T. W Blakistone and Walter 
B. Brookes, all prominent capitalists and 
business men of Baltimore, and Major 
Luther B. Bent, president of the Penn- 
sylvapia Steel Company, of Steelton, Pa. 


SAVANNAH, Ga.—The officials of the Georgia 
Central Railroad Company are consider- 
ing the idea of equipping the Tybee 
Railroad with electricity. The com- 
pany will probably engage witb one of 
the local street railway companies to 
equip and operate the Tybee line. 

Brooktyn, N. Y.—President Lewis, of the 
Brooklyn City Railroad, has made final 
argument on his application for permis- 
sion to use the trolley on Broadway. 

VINELAND, N.J.—-E. J. Bagnall, general 
manager of a St. Louis electric com- 
pany, has applied to council for a 
franchise to build an electric road in 


Vineland. Prof. Tamaro, a wealthy 
Italian of this place, will also petition 
council for a franchise for an electric 
street railway. Each of these capitalists 
propose to connect Vineland with Bridge- 
ton and Millville. 





New Telephone Companies. 

JANESVILLE, Wis.—The Wisconsin Auto- 
matic Telephone Company is preparing 
to extend its lines to Janesville and open 
an exchange in that city. 

St. Ciarr, Micu.—The St. Clair Flats 
Telegraph, Telephone and Marine Re- 
porting Company has been incorporated 
with a capital of $6,000, half of which 
has been paid in. 





New Manufacturing Companies, 

Hartrorp, Conn.—The Capitol Electric 
Company ; capital, $2,000. Incorpora- 
tors, Ernest C. Wilcox, of Meriden ; 
Lawrence F. Furlong and Joseph P. 
Tuttle, of Hartford. 


Cuicago, Inu.—Patent Telephone Indica- 
tor Company ; capital, $100,000. Incor- 
porators, I. R. Burns, I. M. Frank and 
W. F. Burns. 


New York Crity.—The Electric Experi- 
mental and Developing Company, to 
acquire inventions having relation to the 
various parts of a system of electric 
light and power; capital, $100,000. 
Directors, William E. Mandelick, W. 
B. Vandewater and Alick G. Macan- 
drew, of New York city. 


Lynn, Mass.—It is proposed to consolidate 
the Thomson Electric Welding Com- 
pany, capital, $1,000,000, and the 
American Projectile Company, capital, 
$500,000, under one management, with 
a consolidated capital of $1,000,000, 
one balf common and one-half preferred 
stock. 


New York City.—The Consumers’ Elec- 
trical Supply Company, 13 Park Row, 
contractors and dealers in electrical sup- 
plies and specialties; capital, $1,000. H. 
G. Martin, president; Elbert Brussel, 
vice president; Julian A. Moses, secre- 
tary and treasurer. 

Brooktyn, N. Y.—Atlantic Electric Man- 
ufacturing Company, to sell and manu- 
facture electrical apparatus; capital, 
$100,000. Directors: Warren P. Free- 
man, Albert T. Schlichting, Julius 
Smith, all of Brooklyn. 

New York Crry.—The Johnson Sub-Trol- 
ley Company, to acquire inventions 
having relation to the various parts of 
systems of electric railway traction; 
capital stock, $25,000. Incorporators, 
Edward H. Johnson, Eugene H. Lewis 
and Charles B. Coster. 


Bia Raprs, Micu.—The Mecosta Electric 
Company has been organized for the 
purpose of operating the franchise given 
one C. E. Wilson, of Chicago, a few 
months ago. The company has a capi- 
tal of $25,000. 





Electric Light and Power. 
Jamaica, L. I1.—The village trustees have 
decided that the streets of Jamaica shall 
be lighted by arc lamps. The contract 
has been awarded to the Ozone Park 
Electric Light and Power Company. 
+ 
The Ferris Wheel Wiring. 

Mr. George A. McKinlock, president of 
the Central Electric Company, of Chicago, 
has been a New York visitor for several 
days past. Mr. McKinlock is justly proud 
of the fact that his company secured the 
contract for wiring the famous Ferris Wheel 
at the World’s Fair with okonite wire, not a 
foot of any other wire being used on the 
wheel. This great specimen of engineering 
skill has become the most conspicuous fea- 
ture of the Fair. 
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The Woonsocket, R. I., Electric Machine 
and Power Company have taken the con- 
tract to build the telephone live for the Nor- 
folk Woolen Company. 
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TELEPHONE CHAT. 


The Electric Telephone and Construction 
Company, at Meyersdale, Pa., are pushing 
work ata lively rate. A great many poles 
have already been put in along the line. 

Extensive improvements have been made 
at the office of the Racine, Wis., telephone 
exchange during the past month. At present 
the Racine exchange has 300 ‘phones, of 
which 44 are the metallic system. Manager 
Kernan states that everything is running in 
first-class shape and the service gives the 
best of satisfaction to patrons. 

The automatic telephone exchange at 
Wichita Falls, Tex., has been completed, 
and is now in successful operation with 40 
subscribers. As is well known, there is no 
central office used with this system, each 
subscriber being able to connect with any 
other by the simple operation of inserting a 
key in a key hole and giving the proper bell 
signal. The system is intended for exchanges 
of but 60 or 70 subscribers, although it has 
been successfully worked up to 100. Weath- 
erford and Palestine, Tex., will soon be 
similarly equipped with automatic exchanges. 

The North Carolina Board of Railroad 
Commissioners, acting under authority con- 
ferred upon them by the last legislature, 
recently decided that certain telephone 
charges were excessive, and intimated that 
a schedule of telephone rates for cities and 
towns, according to the number of ‘phones 
used, would be provided. The town of 
Statesville now wants a telephone exchange, 
and more than the necessary number of 
subscribers have been secured, but it will be 
some time before telephonic connection 
between them will be made, if at all. Mr. 
McCluer, the Southern superintendent, has 
notified the Statesville people that the execu- 
tive officers have instructed him ‘‘not to 
undertake any new enterprises within the 
State of North Carolina for the present, until 
the attitude of the Board of Railroad Com- 
missioners, with reference to the telephone 
interests, is fully developed.” 

_—_>- — 
Social and Commercial Effects of the 
Trolley. 

Some very interesting data on the social 
and commercial effects of electric cars come 
from Ottawa, Ont. The hackmen in that 
city say that the electric railway has very 
materially injured their business, and not 
infrequently a hackman will remain at his 
stand a whole day without a single ‘* fare.” 
In 1890 the number of licensed hackmen in 
the city was 195. In 1892 it fell to 127, and 
up to the Ist of July, this year, but 90 
licenses were applied for. Last year only 
about 20 licenses were granted after July 1, 
so the total figures for this year will doubt- 
less fall short by from 15 to 25 of last year’s 
figures. The number of people who use the 
cars in preference to the cabs is surprising. 
Formerly, when the train came in at the 
station, there would be a large number of 
fares, for the Britisher is wedded to his cab, 
but now the majority of passengers jump on 
the electric car and go home that way. 
Furthermore, scores of families, who for- 
merly were almost obliged to keep a horse to 
enable the ladies of the house and often the 
men also to get about the city, find now that 
they can dispense with it, as the electric cars 
give speedy, easy and cheap access to nearly 
all parts ofthecity. Thisis no slight boon, for 
to many of these people the cost and mainte- 
nance of 2 horseand conveyance was a burden 
they could ill afford. While the introduc: 
tion of electric cars is to the disadvantage of 
the hack nan, the public benefit by it, for the 
price of one cab fare will pay for half a 
dozen or more rides on the electric railway. 
There is one place in the country where the 
discomfiture of the hackmen by the advent 
of the electric car is regarded by the public 
with unmixed delight; that is, on the Cana- 
dian side of the Niagara Falls. An electric 
road now ruos for 13 miles along the 
river from above the Falls to Queenston, 
and the extortionate cab drivers, like their 
Ottawa brethren, are bemoaning the passing 
of their harvest, while the tourist can take 
in the marvelous beauty of the scenery along 
the whole line and back for the modest 
expenditure of 75 cents. 
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The Pennsylvania Railroad is 
handling an immense World’s Fair passenger 
traffic in the usual manner which accords 
with its uniformly excellent service. For 
the 24 hours ending September 19, the Penn- 
sylvania road landed 5,029 passengers in 
Chicago. 


Railway Equipment Company.— 
The Worcester, Mass., Consolidated Street 
Railway Company, being equipped entirely 
with the type ‘‘G” and other material man- 
ufactured by the Railway Equipment Com- 
pany, Chicago, writes to the latter company 
as follows : 

WorcestTER, Sept. 3, 1893. 
W. R. Mason, Esq., general manager Railway 

Equipment Company, Pullman Building, Chicago. 

Dear Strn—We have about completed our over- 
head work, and it ough¢ to bea big advertisement 
for your company, as it is the most perfectly 
equipped road i on the country. Every part is first- 
class. Tri Joun N. AKARMAN, 
General Manager Worcester Con. St. Ry. Uo. 


The New Station for the Lynn Gas 
and Electric Company, of Lynn, Mass., will 
be built by the Berlin Iron Bridge Company, 
of East Berlin, Conn. The dynamo room is 
58 feet in width by 157 feet in length, the 
whole space being controlled by a traveling 
crane. The boiler room will be 48 feet in 
width and the same length as the dynamo 
room. The roof of this building will be 
entirely of iron, constructed under the well 
known patent of the Berlin Company. The 
Berlin Company’s patent anti-condensation 
corrugated iron roofing seems in great favor 
with electric light and power companies, 
as it is fire-proof and at the same time they 
guarantee that there will be no drip or con- 
densation on the under side of the corrugated 
iron. 


Queen & Company, Incorpo- 
rated, Philadelphia, have a new pro- 
jection lantern called the ‘‘Paragon’’ (des- 
cribed elsewhere in these columns), with 
which they claim to produce a perfectly 
steady white light far superior to the oxy- 
hydrogen jet, and at the same time very 
much more convenient to operate. Already 
a number have been supplied to prominent 
schools, where such apparatus is absolutely 
essential in the proper illustration of scien- 
tific lectures. The lamp is adapted for 
direct or alternating currents, as required. 
This company recently secured an order for 
the testing outfit to be used by the Phila 
delphia Traction Company in its new power 
house at Thirteenth and Mt. Vernon streets. 
This is a very satisfactory testimonial for 
the Queen apparatus, asa similar contract 
was executed between the same parties last 
year, 


Frederick A. Scheffler, 74 Cortlandt 
street, New York, general sales agent for 
the Stirling Company, writes as follows : 

‘* We have in view several large contracts 
which, notwithstanding the fact of the hard 
times, we feel pretty confident of closing for. 
We find that inquiries from various electric 
light and power companies, architects, etc., 
are coming to us toa greater extent than 
they didin July and August. This shows 
that business is unquestionably improving 
throughout the country,’ 

J. Bradford Sargent, Boston agent for 
this company, has recently sold 100 horse- 
power in Stirling boilers in Salem, Mass., 
and James Meily. the Philadelphia agent 
for the Stirling Company, has sold 400 
horse-power boilers to the Algonquin Coal 
Company, and 250 horse-power boilers to 
Lutz, Libby & Co., Park Place, Pa. The 
catalogue of the Stirling Company is a 
very useful book forall steam users, and con- 
tains much valuable information. We 
notice especially Schefiler’s table of Mean 
Effective and Terminal Pressures at Different 
Points of Cut-Off and Initial Pressures. 


WANTED QUICKLY 


Transformers for Westinghouse Machines; 
also meters in small and medium sizes. 
Address : 
THE DENVER HIGHLANDS ELECTRIC CO., 


HIGHLANDS P. O. 
DENVER, COLO, 








estion 


A Sugg 
That Everyone 
Should Heed. 


Put your savings in an investment 
fluctuation in value 


the 


exempt from 


and beyond reach of commer- 
cial disaster. 


There 


ganizations or repudiations possible 


are no receiverships, reor- 
in the promise to pay of the Zyuitable 
Life Assurance Society. 

The 


year was $40, 286, 237.409. 


last 


Its expense 


income of the Equitable 


of management was less, its out- 
standing assurance over one hundred 
million, and its surplus about double 


that of the next largest company. 


For particulars, address, 


CHARLES H. MACLILIE, 
Assistant Manager, 
120 BROADWAY, 


NEw York City. 


SECOND-HAND RAILS, 


We own and offer for sale cheap about 
| 150 tons of second-hand Steel Rails, all 
| carefully selected for relaying, and prac- 
| tically as good as new. Write or wire at 
| our expense. 


ROBINSON & ORR, 
No. 419 Wood St., Pittsburgh, Pa. 








SPECIAL, 


GANDELABRA 


AND MINIATURE 


INCANDESCENT LAMPS. 


For information and prices cover- 
ing Special, Candelabra and Miniature 
Incandescent Lamps, address the 

EDISON DECORATIVE AND 
MINIATURE LAMP DEPARTMENT, 
HARRISON, N. J. 








Interchangeable Parts 


Hardened by Special Process 


The Billings & Spencer Co. 


Lhe Billings Fland Vise 


THE BEST VISE FOR LINEMEN 


Drop Forged from Bar Steel 


Parallel Jaws 


HARTFORD. CONN. 











Apparatus for 





Insulation Testing, 





Light and Power Stations supplied with 


Standard instruments for locating faults 


in underground Cables, 


etc., as for ex- 


ample the Philadelphia Traction Co.’s 


new power house, 13th and Mt. Vernon 


Streets, 


where we are now installing a 


very complete and efficient sutfit. 


Correspondence 


submitted. 


invited and estimates 


QUEEN & CO, Incorporated, 





PHILADELPHIA, 





U. §. A. 


se Send !0c. in Stamps for Illustrated Catalogue ‘‘ T.’’ 
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BOOKS 


— FOR — 


ELECTRICAL MEN, 


. 

Do you. want a text-book 
which wil] explain in simple 
language, to young and old, a 
general outline of the science 
of electricity as well as tbe 
ground work of those electrical 
inventions which are to-day of 
such vast commercial import- 
ance’? Read 


A BC OF ELECTRICITY, 


BY WILLIAM H. MEADOWCROFT. 
Endorsed by Thomas A. Edison. 
Price, 50c. 





Do you want a book giving 
simple directions for the practi- 
cal use and management of dy- 
namos and motors, and the 
localization and remedy of 
troubles in dynamos and 
motors? Read 


PRACTICAL MANAGEMENT OF 
DYNAMOS AND MOTORS, 


BY FRANCIS B. CROCKER AND 
SCHUYLER 8. WHEELER. 


Price, $1.00. 


Or, are you interested in elec- 
tric railways? If so, we would 
suggest to you to read 


THE ELECTRIC RAILWAY IN 
THEORY AND PRACTICE, 


BY OSCAR T. CROSBY AND 
LOUIS BELL. 


Price, $2.50. 


A complete treatise on the 
construction and operation of 
electric railways. 


While on the question of 
electric railways, allow us to 
call your attention to a book by 


CARL HERING : 


RECENT PROGRESS 
IN ELECTRIC RAILWAYS. 


Being a summary of current 
periodical literature relating to 
electric railway construction, 
operations, systems, machinery. 
appliances, etc. 

Price, $1.00. 


If you are devoted to the 
electric motor and desire to 
become fully posted and ac- 
quainted with the history of 
the electiic motor from its 
earliest conception to the pres- 
ent day, read 


THE ELECTRIC MOTOR 
AND ITS APPLICATIONS, 


BY T. C. MARTIN AND 
JOSEPH WETZLER. 
Price, $3.00 


And of Central Stations. 

Do you want to see and read 
what others have done and are 
doing ? Read 


CONTINENTAL 
ELECTRIC LIGHT 
CENTRAL STATIONS, 


BY KILLINGWORTH HEDGES, 


with notes on the methods in 
actual practice for distributing 
electricity in towns, Dia- 
grams and illustrations of over 
30 central stations. 

Price, $6.00. 


We have 
the press 


just received from 


ARITHMETIC OF MAGNETISM 


AND ELECTRICITY, 


BY MORROW AND REID, 


which wil] be mailed to you on 
receipt of $1.00. Itis a good 
thicg. Address, 
ELECTRICAL REVIEW, 
13 Park Row, New York, 











